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The purpos of thi ournal is to record accurately, 


simply, and interestingly, the world’s progress im scten 
tific knowledge and industrial achievement 


The Truth About the Iceberg Peril 


r HAT famou United States revenue 
eutter enecn Capt. E. E. Johnson, has added 


eraft, the 


one more to the long list of the valuable services 
which she has rendered to navigation The “Seneca 


it will be remembered was detailed to patrol the ice 
present year, locate the 


thor 


field during the spring of the 


position and course of the icebergs, and make 


study of this peril and the best means to detect 


ind avoid tt rhe Johnson shows how 


report of Capt 


I 
vell the work was done 
All of the ice seen on or near the Grand Banks thi 


season has been in berg form. The largest 


berg sighted 
measured 400 feet long by 300 feet wide and it stood 
70 feet high out of the water All were white in color 
and no two bore any striking resemblance to each 
sighted every type and shape 
of iceberg except the kind popularly pictured in school 
books, with bigh, overhanging, craggy pinnacles rhe 
Captain sighted no bergs of the enormous size reported 
in the wewspapers, such as were stated to be half 
a mile long and 300 feet high. The loftiest berg that 


timated to extend only 150 feet above 


fhe greatest distance at which ice was observed 
in clear weather by day was eighteen miles. The aver 
ize berg, on an ordinarily clear day, can be sighted 


from 13 to 16 miles from the ship; on a cloudy day, 
from 11 to 14 miles. Ina slight fog bergs can be sight 
ed at 2 miles, in a dense fog at 200 yards, and in 
drizzling rain at 2% miles. In bright moonlight they 
ean be seen et 2% miles with the naked eye; in star 
at 1 mile, and at miles distance with glasses 


On a night overcast and dark, but with the horizon 





visible, bergs can be seen at a distance of one half 
mile with glasse 

With a searchlight a berg can be seen at 3 miles 
night, and at 2 miles after the 
stand 15 feet 


on a dimly moonlit 
moon has set but the observer must 
away to one side of the beam if he would see readily 
Capt. Johnson states that with the beam turned on a 
berg abreast the ship and 2 miles away, he could see 
it as plainly as an illuminated store front from the 
quarterdeck when he was standing about 100 feet from 
noted that the beam must be 


the light it should be 


drawn to a fine focus, and that a flaring beam blinds 
the observer Because of its blinding effect, the Cap 


tain would not recommend the general use of the search 








light for a vessel under way Very pertinent is his 
remark “On a dark night or in thick weather, the vessel 
in the vicinity of bergs should slow down so as to be 
able to maneuver within the limits of visibility 
Important, also, is the tact that about ninety per cent 
of the attempts of the “Seneca” to locate an iceberg by 


menns ot 


echoes gave no results. The existence of an 


echo indicates the presence of a berg; its absence proves 


nothing Usually an echo will be obtained only if the 


face of the berg opposite the ship is normal A slanting 
face will, of course, reflect the sound away Nor can 
the temperature of the sea be relied upon as an indica 
tlon of proximity to an iceberg No change in the 
temperature was noted up to within a ship’s length of 
the berg Again, the “Seneca” found little or no 
change in temperature of the air near a berg. It was 
found that in a light, low-lying fog, the observer could 
see a berg from aloft sooner than from the deck; on 


the other hand, in a dense fog it was found that the 
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rst effective when it wa kept from the 


par deck the first sight of the berg was the lapping 
of the water at its base It was noted that the roar 
of breakers on a berg and the rumbling of breaking 


ice could be heard as far as a mile distant on a calm 


Multi-gun Turrets 
F the question of how many guns it is best to mount 
in a single turret were left to the decision of the 
gun-pointer, the man who elevates and fires the 
gun, he would unhesitatingly pronounce in favor of 
one gun for each turret In a single-cgun turret the 
mounted directly above the vertical axis of the 
turret and the shock of discharge does not tend to 
rotate the turret to right or left and throw the gun 
off the target In a two-gun turret, the axis of each 
gun is several feet from the vertical axis of the turn 
which the turret rotates. Consequently, the 


energy of discharge constitutes a powerful moment, 


tending to rotate the turret—the discharge of the gun 
to the right of the vertical axis of the turret swinging 
the gun off to the right, and vice versa It is attempt 
ed to resist this tendency by powerful friction clutches; 
but they are not fully effective and the discharge of 
one gun is liable to throw its fellow from one to three 
degrees off the mark. This requires re-sighting and 
involves delay 

It was the saving of weight both in armor and oper 
ating gear that led to placing two guns in a turret: 
and for many years past this has been the standard 
practice It is largely the same consideration that 
led our navy and those of Italy, Russia and Austria to 
adopt the three-gun turret Another compelling motive, 
which perhaps more than any other is answerable for 
the introduction of the three-gun turret, is the fact that 
it simplifies the work of the gun-pointer, by concen 
trating the splash and enabling him to make a more ae 
curate estimate of the errors in range and traverse 


Similar considerations have now led the French naval 


irchitects and ordnance officers to go one step further 
and place no less than four guns in a single turret; 
“Normandie,” 


committed to this 


and their latest ships, the “Flanders,” 


Languedoc,” and e,” are 


Cascoul 


irrangement Just how great is the saving of weight 
due to this concentration may be judged from the fact 
that these ships are to carry twelve 13.4-inch guns and 
twenty 5.5-inch guns on a displacement of only 25,000 


tons Our own “Pennsylvania,” which will mount a 
battery of approximately the same weight, viz., twelve 
l4-inch guns and twenty 5-inch guns, is of over 6,000 
tons greater displacement; and aithough the larger 
part of this increase is due to the greater size of the 
ship and the heavier armor, it is certain that the elim- 
carries its 


ination of one turret (the “Pennsylvania” 


main battery in four turrets) with its heavy barbette, 


operating gear and other structural weights, must ac 
count for a considerable amount of the difference 

\ serious objection to multi-gun turrets which has 
been developed at the proving ground tests, has been 
the fact that the powder blast of the guns tends to 
throw the shells out of their true path and produces 
objectionable dispersion. The powder gases, as they 
burst forth when the base of the shell is clear of the 
still carry a pressure that is exceedingly high 


muzzle, 
between seven and eight tons; and this blast, imping 
ing on the shells of the adjoining guns, somewhat dis 
turbs the accuracy of their flight. The difficulty can 
be met in two ways: first, by timing the discharge so 
that each gun is a small fraction of a second behind 
the adjoining gun, each shell getting sufficiently clear 
of the blast of the adjoining gun to be free from inter 
ference—a method which is open to the objection of 
displacement of the turret, already referred to above; 
secondly, by placing between the muzzles shields of 
sufficient strength to oppose the lateral dispersion of 
the gases until the shells are well clear of the zone of 
interference. If the weights involved are not prohibi 
tive, this would be the better plan. There can be no 
doubt that the French navy have given to this problem 
the most careful investigation and are well satisfied 
as to its efficiency But it is a bold step; and the inno- 
vation will be watched with great interest through- 


he navies of the world. 


out 


Renaissance of the Bicycle 
ECENT statistics presented by the Cycle and 


Automobile Manufacturers’ Association of 

France suggest that some day there may be a 
renaissance of the interest and use of the bicycle in 
this country. According to the reports of the Associa- 
tion for 1912, there were in France at the close of that 
year 89,185 motor cars, 98,641 motor cycles, and 2,969,- 
985 bicycles. With the exception perhaps of those who 
are directly interested in the bicycle industry in this 
country, Americans will be astonished to learn that in a 
3,000,000 


single country of Europe there are nearly 


bicycles in use, and that one person in every thirteen 
owns such a machine. 





To those of us who rode the bicycle some ten or fifteen 
years ago—and who did not?—when the more popular 
thoroughfares were so crowded with bicycles that they 
presented the appearance of an endless procession of 
riders, and when one could not ride either in the 
busier thoroughfares of traffic or on the outlying roads 
without having quite a company of fellow wheelmen 
within sight or within easy reach, the present dearth 
of bicycles, at least in our larger cities, would suggest 
that the wheel has practically passed out of use in this 
As a matter of fact, although there has been 
an enormous falling off in interest, the bicycle as a 

utility still 


country. 


vehicle of creates sufficient demand to 
maintain a thriving industry, particularly in the manu- 
facturing centers and in such rural centers as are 
blessed with fairly good roads. 

The American must visit Europe to appreciate the 
fact that, there, the bicycle has net only held its own, 
but is increasing in popularity and usefulness. Most 
surprising will be the degree to which the cycle is used 
in the very heart of the most populous cities. Strong 
and serviceable machines, with a complete equipment 
of mudguards and two or more powerful brakes, are 
in daily service on the most crowded streets, and are 
used by a wide variety of people in their daily work, 
The tradesman, delivery boy and messenger predomin- 
ate; one also sees mounted postmen, soldiers and even 
policemen; not the policeman of a mounted corps, as 
we have them in this city, but policemen who are evi- 
dently using the machine to get to and from their vari- 
ous beats. Surprising and very interesting are the fear- 
lessness and skill with which the bicyclist plunges into 
the thick of the complicated traffic in European capi- 
tals, and accidents seem to be comparatively rare. No 
doubt this is due in a large measure to the spirit of 


respect with which the bicyclists are regarded by 
Furthermore, Americans 


will be interested to learn that the bicycle is still ex- 


the heavier forms of traffic. 


Thou- 
sands of people make use of the machine for touring, 


tensively used in Europe as a means of pleasure. 


and so obtain in a cheap, healthy and most enjoyable 
way, that initmate knowledge of the scenic beauties 
of the old world which a bicycle tour makes possible. 

As showing that there has been no such abandonment 
of the bicycle in France as has occurred with us, and 
that its present popularity is not ephemeral, it may be 
mentioned that ten years ago there was but one bicycle 
in France to every thirty persons as against one for 
every thirteen to-day 


The New Chief of the Weather Bureau 
FTER an 
following the summary removal of 
Prof. Willis L. Moore from his position as chief 

of the United States Weather 


interregnum of more than three 


months, 


3ureau, an admirable 
successor has been appointed in the person of Prof. 
Charles Frederick Marvin. This appointment puts an 
end to a situation that has caused some concern among 
American meteorologists and other persons interested in 
the future of official meteorology in this country. It 
was understood from the outset that this position would 
be filled on the basis of scientific merit, without refer- 
ence to politics, and that the President had sought the 
advice of the National Academy of Sciences before 
undertaking to make a selection; also that the Acad- 
emy had appointed a committee which had several 
However, in contrast to 
rumor 
named as the probable appointee several persons whose 


names under consideration. 
these auspicious arrangements, successively 
qualifications for the post were by no means obvious. 
Apparently meteorological attainments were to be the 
least influential consideration in filling the most import- 
ant meteorological post under the Government! 
Happily the danger of a misfit appointment has been 
averted. Prof. Marvin has been connected with the 
national meteorological service for nearly thirty years, 
having entered the service as a junior professor in 1SS4. 
He is known all over the world as an inventor of 
meteorological apparatus, and has been a voluminous 
writer on the theoretical as well as the practical side 
of instrumental meteorology. In recent years he has 
devoted special attention to improving the meteoro- 
graphs used in connection with kites and balloons for 
exploring the upper air; to perfecting hygrometric ap- 
paratus and methods; to the calibration of anemom- 
to the measurement of evaporation; and to the 
Prof. Marvin is a very 


eters ; 
improvement of pyrheliometers. 
a man of singular modesty and approach- 
ableness. The Weather Bureau and the public it serves 


hard worker 


are to be congratulated. 

A Bulb-digging Machine is a long-felt want in Hol- 
land, and the American consul at Amsterdam reports 
that the General Society for Bulb Culture, with head- 
quarters at Spaarne 71, Haarlem, offers a prize of 1,000 
florins ($402) for the best contrivance of this character. 
At present the vast number of tulip, hyacinth and other 
bulbs grown in the region between Haarlem and Ley- 
den are scooped out of the ground with the hands, a 
tedious and laborious process, 
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Engineering 

Phenomenal Traffic Through Sault Ste. Marie Canal. 
—Twice during the present year, all previous records 
for a single month’s commerce through the American 
and Canadian canals at Sault Ste. Marie have been 
exceeded. In May the freight movement amounted 
to 11,307,000 tons, and this was exceeded in June, 
when the freight that passed through the two water- 
ways reached an aggregate of 12,113,613 tons. 


Improvement of the Welland Canal.—The Welland 
Canal, connecting the St. Lawrence with the Great 
Lakes, is undergoing improvements of such magnitude 
that they will total about $2,000,000 per mile. The 
eanal, which is 25 miles in length, traverses a lofty divide 
over which it is necessary to raise vessels to a total 
vertical height of 326 feet. The new work of improve- 
ment, taken in connection with the deepening and widen- 
ing of the St. Lawrence channel, will have a most im- 
portant effect on the problems of movement of freight 
from the Northwest to the Atlantic seaboard. 


Our Excellent Coastwise Shipping.—The fact that 
two new steamers 432 feet in length and of 7,000 tons 
gross tonnage are about to be built by the Newport 
News Shipbuilding and Drydock Company to ply be- 
tween New York and Galveston, draws attention to 
the flourishing condition of our coastwise shipping. 
The wisdom of Congress in giving complete protection 
to our coastwise trade is shown in the size of the fleet 
devoted to this service, in the fine character of the 
vessels employed and the general excellence of their 


equipment and navigation. 


Two Hundred and Fifty Ton Crane for the Panama 
Canal.—The contract has been let to a German firm, 
Deutsche Maschinenfabrik A. G. of Duisburg, for the 
construction of two large floating cranes of the revolving 
type, which are to be capable of lifting 250 tons. They 
will be used for handling lock parts, and the various 
heavy loads incident to the work of maintaining and 
operating the Panama Canal. The pontoon measures 
88 feet wide by 150 feet long and the erane can lift 
250 tons at 22.3 feet from the side of the pontoon; 
150 tons at a distance of 62.4 feet, and 100 tons at 81.6 
feet beyond the pontoon. 

The Renaissance of Messina.—lIt is gratifying to 
learn that the town of Messina, whose overthrow by 
earthquake is fresh in our memory, has been so far 
rebuilt and repopulated as to warrant the construction 
of a system of electric railways. The two lines, one of 
which starts from Piazza Pittoria and one from Villa 
Mazzini, will give the city a comprehensive system of 
transportation with terminals at the railway station 
and the ferryboats. In addition to the city lines, ex- 
tensions will be carried well into the adjacent suburbs. 
The system as now planned will have a total length 
of about 50 miles. 


Cape Cod Canal by June, 1915.—A year's extension 
has been granted for the completion of the Cape Cod 
Canal, which is now due to be opened in June, 1915. 
This will be the first link in a chain of inland waterways 
which it is hoped will ultimately extend from Boston, 
Mass., to Beaufort, N. C. The route will include Long 
Island Sound, New York Harbor, the Delaware and 
Raritan Canal, the Chesapeake and Delaware Canal 
and a system of canals south of Norfolk. A bill is 
now before Congress which seeks to have the Federal 
Government purchase the Chesapeake and Delaware 
Canal and enlarge it sufficiently to meet the needs of 
coastwise service. 

Railway Construction in 1911.—Statisties issued by 
the Bureau of Railway News and Statistics show that 
the United States led in the matter of total amount 
of railroad construction during the year 1911, during 
which the total amount of new railroads constructed in 
the world was 17,151 miles, of which 5.394 miles was 
built in the United States. Europe built 3,100 miles, 
British East India 2,399 miles, Africa 2,232 miles, 
Argentina 1,860 miles, Australia 864 miles and Canada 
620 miles. At the close of 1911 the total railroad mile- 
age of the world was 655,842 miles, and at that time 
the United States contained 246,000 miles of track, 
as against 210,000 miles in Europe. 

All New Haven Locomotives to be Superheated.— 
The advantages of superheating the steam in its passage 
from the boiler to the cylinders are so well proved and 
valuable, that the superheated locomotive bids fair 
ultimately to become the standard type on American 
railroads. We are informed by the New York, New 
Haven and Hartford Railroad that they have decided 
to equip all of their locomotives with superheaters. 
The locomotives will be converted at the rate of five 
per month. Fifty new Pacific type locomotives recently 
purchased by the New Haven Company are all of this 
type and about 350 locomotives in all are to receive the 
benefits of the new device. Not only will superheating 
effect: a saving of about 20 per cent in fuel and 25 per 
cent in water, but the company estimate that the 
hauling power of the locomotives will be increased also 
about 20 per cent. 


Electricity 


Maturing Cheese Electrically.—A British trade paper 
reports that an electrician of Rotterdam has discovered 
a method of maturing cheese by electricity. The method 
consists in subjecting fresh cheese to an alternating cur- 
rent for 24 hours, which treatment results in giving to 
the cheese all the properties hitherto acquired by aging. 


Cost of Lighting Motor Cars.—In order to determine 
just how much power is used by electric lighting systems 
of automobiles, tests were recently conducted at the 
Indianapolis Motor Speedway. Standard cars were 
used in the test and they were run as far as possible on a 
single gallon of gasoline with the electric generating 
apparatus disconnected. The same car was then run as 
far as it would go on a gallon of gasoline with the gen- 
erating apparatus connected, and the difference in dis- 
tance traveled showed what proportion of the fuel was 
consumed in driving the generator. It was found that 
for higher power cars the fuel consumption for the elec- 
tric system amounted to 7.3 per cent and for the lower 
power cars 10.77 per cent. 

New Method of Sealing Conductors in Glass.— Writing 
in the Electrician (London) George B. Burnside describes 
a new method of hermetically sealing electrical conductors 
through glass and other vitreous substances. An aperture 
is formed in the glass, just large enough to receive the 
conduetor, and after the conductor has been inserted 
the glass is strongly heated by means of a blow-pipe 
flame, until perfect cohesion has been obtained between 
the glass and the conductor. The seal is then taken out 
of the flame and when it reaches a dull red heat it is cooled 
by several immersions in a bath that may consist of 
sperm, or other oil, wax or fat, previously warmed. 
Each immersion should last about two or three seconds 
until the seal is completely cooled. In this way local 
differences of temperature are avoided and hence there 
is no eracking of the glass around the conductor. If a 
large conductor should be used it should preferably be 
sealed in place in the form of a tube which may subse- 
quently be filled with a conducting substance. 


Electrifying German Railroads.—As a result of tests 
made on a 15-mile section of the Magdeburg-Halle 
Railroad, the administrations of Bavaria, Baden and 
Prussia have decided to use the high-tension single- 
phase system, employing also a low frequency. In 
the test the electric locomotives covered as much as 
25,000 miles and showed a very good performance, 
so that it has now been decided to use the same system 
in the proposed scheme for the suburbs of Berlin, cover- 
ing no less than 250 miles of double track and costing 
$30,000,000. From another source we learn that elec- 
tric traction will probably be adopted on the Magde- 
burg-Leipzig section, which is about 100 miles long, 
and another extensive project relates to the Lauban- 
K®6nigszelt line in Silesia, covering 80 miles of direct line 
and 90 miles of branch roads. 


Resistance of Tungsten at High Temperatures. 
Accurate measurements on the electric resistance of 
tungsten at high temperatures are made by Pirali, and 
he uses a strip of this metal 2.4 inches long, 0.05 inch 
wide and 0002 inch thick, mounted in an exhausted 
bulb. The strip is soldered to a pair of very fine wires 
as a support so as to have the heat radiation uniform, 
such as is not the case where the filament is attached 
to the support of an ordinary lamp, for the support 
carries away heat from the ends of the filament and 
makes these cooler than the remainder. He takes the 
temperature of the tungsten strip by using a Holborn 
pyrometer, and finds that the ratio of the resistance 
at high heats to the resistance in the cold at 20 deg. 
Cent. (taken as unity) is 7 for 1,200 deg. Cent., 10 for 
1,600 and 12 for 1,900 deg. Cent. 


A Curious Electric Plant is used in connection with 
the old hydraulic plant on the Seine known as the 
“Marly machine.”’ The original water wheel and pump 
plant was put in at the time when Louis XIV built 
the chateau of Versailles, in order to elevate the water 
needed for the numerous basins and fountains, but it 
was remodeled in 1856 by the use of more modern 
water wheels and machines, employing 40-foot under- 
shot wheels, five in number. But as part of the water 
had to be used for the city drinking supply of Versailles, 
the Seine was employed only for power and purer water 
was sought in a number of large wells sunk in the vicinity 
within recent times. Portable engine groups were in- 
stalled at the mouth of the various wells in order to 
raise the water to the surface previous to sending it 
to the main pumps. However, within a recent period 
the engineers found that the Seine itself could be called 
upon to furnish the power for this purpose as well, 
so that in an adjoining building there were installed 
two 150 horse-power turbines fed by Seine water, and 
each turbine drives a 3,000-volt alternator. This cur- 
rent goes over lines to 50 horse-power motors at the 
well mouths for driving the pumps, so that the steam 
engines are only needed on rare occasions when freshets 
in the Seine lower the head of water and prevent the 
turbines from running. 


Science 


A New Honor for Wassermann.—Prof. von Wasser- 
mann has been appointed superintendent of the new 
Kaiser Wilhelm Society for Experimental Therapy ai 
Dahlem, which was founded by the Kaiser Wilhelm 
Society for scientific research. 


Memorials to Schiaparelli._-A committee comprising 
the heads of leading Italian scientific institutions and 
presided over by the King of Italy has been formed to 
obtain funds by public subscription for paying suitable 
honor to the memory of the late Prof. Giovanni Schia- 
parelli, the distinguished astronomer. It is proposed 
to erect a monument to him at his birthplace, Savi- 
gliano, in Piedmont, and to place a memorial tablet in 
the Brera Palace at Milan. He was connected with 
the Observatory of Brera for forty years, most of that 
time as director. To the world at large Schiapareili 
was chiefly famous for his discovery of the so-called 
“canals” of Mars in 1877. 


The Study of Mountain Snowfall.—Our attention has 
been called to the fact that a note on “The Economies 
of Mountain Snowfall,” published in our Science Notes 
column of January 11th, 1913, was somewhat ambigu- 
ously worded, with the result that credit appeared to 
be given to the Weather Bureau for discoveries con- 
cerning the relation of certain types of forest cover to 
the conservation of snow on mountains. As a matter 
of fact, we are not aware that the Weather Bureau 
lays claim to any such discoveries. The pre-eminent 
worker in this field is Prof. J. E. Church, Jr., of the 
University of Nevada, and it was the results attained 
by him that we summarized in the pertinent portion 
of our note. 


A German Observatory in the Far East.—The Im- 
perial Observatory at Tsingtau, capital of the German 
eolony of Kiaochau, China, is rapidly becoming one of 
the leading scientific institutions of the Far East. 
Originally founded chiefly for nautical purposes, ii 
now carries on regular work in terrestrial magnetism, 
seismology, astronomy (including time-service), tidal 
observations, adjustment of compasses, chronometere, 
ete., and, above all, practical meteorology. The ob- 
servatory receives telegraphic weather reports (partly 
by wireless) from a large number of stations in China, 
Japan, Korea, and Siberia; also wireless weather re- 
ports from all German war vessels on the Asiatic 
station. Daily weather maps are published, forecasts 
issued, and storm warnings displayed. When a ty- 
phoon is reported on the adjacent seas the observatory 
keeps in vonstant communication, day and night, by 
wireless with German men-of-war, and is thus enabled 
to follow the progress of the disturbance with great 
accuracy. 

The Chinese Wood-oil Tree is the subject of a 
circular by David Fairchild recently published by the 
U. S. Bureau of Plant Industry, the purpose of the 
publication being to advocate an extensive cultivation 
of the tree in this country, where it has been grown 
in a small way since 1906. The importance of this 
recommendation is shown by the fact that five million 
gallons of wood oil (also known as tung oil), made 
from the seeds of this plant was imported from China 
last year, and the product is said to have had a revo- 
jutionary effect on the varnish industry of the United 
States. It has, says Mr. Fairchild, largely taken the 
place of kauri gum and has made possible the manu- 
facture of a quicker drying varnish, which is less 
liable to crack than that made from kauri gum, and 
has been found of special value in waterproof priming 
for cement. The tree is climatically adapted for cul- 
tivation in the Southern States, and the Department 
of Agriculture is distributing one-year-old specimens 
to bona fide experimenters. 


Dr. Babcock’s Retirement.—Dr. Stephen ‘M. Bah- 
cock, for twenty-five years professor of agricultural 
chemistry at the University of Wisconsin, and the inven- 
tor of the famous milk test which revolutionized dairy 
methods twelve years ago, has retired from active work 
with the appointment as Professor Emeritus of the uni- 
versity. The milk test, which is a method for the ae- 
curate determination of fat in milk, is not Dr. Babeoek’s 
only invention. Among his other donations to science 
are a viscometer for testing the viscosity of cils, a gravi- 
meter for analyzing milk and a method of chloroforming 
milk to produce a ferment, called galactase, which is 
used to ripen cheese. As the result of one of his investi- 
gations he discovered that the liquids produced by living 
plants and animals are not wholly waste products but 
subserve a useful purpose through which, for example, 
the ascent of sap in trees and the succulence of fruits is 
explained. Another of his investigations led to the 
deduction that ‘‘the weight of a body is an inverse func- 
tion of its inherent energy.”” Declaring that the results 
of his work belonged to the State which he was serving 
and not to himself or to any other individual, Dr. Bab- 
cock has always refused to take out a patent on any of 
his inventions. Many of his discoveries have proved of 
great economic value. 
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Another Contest for the ‘‘America’s’’ Cup 


The Return to Yachts of Moderate Dimensions and Wholesome Type 


announced 


» ow New York Yacht Club has recently 
that 


the Roval Ulster Yacht Club has signed the 
eondit Is i match for the “America's” cup, and that 
the first race vi i atied Thursday, September 10th, 
1914, the second, September 12th; the third, September 
14th the om vhich may prove to be necessary to 
be sailed ot ch following Thursday, Saturday and 
Tuesday Thus this famous trophy, the best known 


nd most clued yachting prize in the history of this 
ifter remaining for eleven years in the 


York Yacht 


» the object of a memorable contest 


possession of the New Club 


undisturbed 


at the bottom of the keel. <A further increase of the 
lead ballast was made possible by the substitution of 
steel masts and spars for those of solid wood. 


Herreshoff to place about 


hollow 
construction enabled 
lead in the keel of the “Reliance” and to 
16,247 


Such 
95 tons of 


spread above her hull the enormous area of 


square feet of canvas 


Now such a ship as the “Reliance” not only costs 


about $150,000 to build, *but her running expenses are 


proportionately heavy She requires a crew of fifty 


or more men effectively to handle her; she is an un 
series of 


comfortable boat in a seaway; and after a 


length-and-sail-area rule had got in its pernicious 
work of producing freakish boats of enormous sail area, 
a boat of 85 to 90 feet waterline carried a sail spread 
of from 9,000 to 
were reasonable in price and in cost of management, 
When the exaggerated di- 


were reached, the cost and 


11,000 square feet, and such boats 
and were readily handled. 
mensions of the “Reliance” 
trouble of building and managing these yachts became 
indeed. <A 
dimensions, such as contended for the cup in the seven- 
ties and sixties, became desirable. The British chal- 
Lipton through the Royal 

Ulster Yacht Club 

gave the length of 


very serious return to yachts of smaller 


lenge sent by Sir Thomas 





ih 


“Valkyrie II! 


lefender ISOM 
Shamrock 
“Columbia 1st 
Shamrock I! 
“Columbia.” 101 
Shamrock iil 


Reliancs 
1S 

In these races 
the time alloy 
ance hict t! 
larger yactit mal Ve 
to the smaller is 
determined on the 
basis of their wa 
terline ie@nez I 
and sai trea 


Fach designer 








the challenging 
yacht as 75 feet. 
Now a_ 75-foot 


modern _ yacht 
carries a sail area 
approximately 
equal to that of 
the 85 to 90-foot 
yacht of 20 years 
before; and she is 
sufficiently large 
to provide a thor- 
ough test alike of 
the skill of the de- 
build- 


er, and the com- 


signer, the 


peting skippers 
and crews. At 
the same time the 
cost of construc- 
tion is cut in half, 
and so is the cost 


of operation. 


Moreover, under 
the new rule a 
yacht is built 
which after the 


races are over can 
be ecross-bulk- 
headed and turned 
into a fast and 
thoroughly ser- 
viceable cruiser. 
The accompany- 
ing superposed 
drawing of a 
typical modern 
75-foot racing 
yacht and of the 
“Reliance” shows 
at a glance what 
an all-round re- 
duction in 
and 


size 
increase in 
handiness is se- 
cured by a reduce- 
tion of 15 feet in 











was re ‘icted t 
i yatertline 
length not to ey 
ceed ") f «et _~ 
long i ! kept 
ithin this lengt 
he wa it liberty 
to make his yacht 
as broad and 
deep i h 
piea sed ind 
spread above her 
hull great al 
area of canvas as 
he thought fit 


During these thir 
ty year of com 


petition, the oper 





COMPARISON OF SAIL AREAS 
AND HULLS OFA 75 FOOTER AND 


the waterline 
length. As com- 
pared with the 
“Reliance,” the 
over-all length on 
SAIL AREA OFA 7S FOOTER 
9.600 SQ.FT. AGAINST 


reduced 
from about 145 to 
105 feet, the beam 


- from 27 to 20 feet, 


deck is 











ee A 90 FOOTER 16,247 SQ.FT OF A90 FOOTER 
produced i ver 

extreme type of i —— —— 

boat. with great The larger yacht is the “Reliance,” the last cup defender; the smaller is a typical 75-foot racer. 


beam and length 


on deck of ex 
treme draught 
and cari in enormous sail spread, requiring a very 
large crew for its handling. The effort to carry the 


largest possible sail spread showed itself both in the 
form of the hull and the materials for construction of 
The form of 


produced is well illustrated by the “Reliance,” 


both ‘hull and spars extreme yacht 


which, 


m a waterline length of 89 feet S inches, had an over 


ali length on deck of about 145 feet, a beam of 27 
feet, and draught of about 20 feet In cross-sec 
tion, the, hall presented the appearance of a shallow 
champagne giass; the hull being shallow, with a flat 
floor and ird bilges The hard bilges were carried 
well out into the bow and stern sections, with the re 
sult that when the vessel heeled, she immersed a longer 
waterline, the original 90 feet being extended to fully 
100 feet at hee! of 20 degrees. The use of special 
tee! for the framing and thin Tobin-bronze sheets for 


the plating enabled the designer to reduce the hull 


weights and proportionately increase the mass of lead 


Comparison of a 75-foot with a 90-foot racing yacht. 


The 
fate of a yacht of this character is usually that she 
is broken up and sold for the value of her metal. 


races is over, she is useless for ordinary cruising. 


During the past few years American yacht clubs have 
rule of measurement, which has pro- 
duced a that 
the older type, and which has the advantage that her 


adopted a new 
type of yacht is practically as fast as 
hull is deeper, more commodious and better suited for 
cruising. The old rule of waterline length and sail 
boat of 
comparison to the great spread of sail—a most unde- 
The new rule favors displacement 


area produced a very small displacement in 
sirable combination. 
and produces a boat with a deeper and fuller under- 
water body, and sharp ends, as against the full over- 
hanging ends of the older type. 

The contending yachts built for the last four series 
of races have been of approximately 90-foot waterline 
length, and in the preceding four series of races the 


waterline length was about 85 feet. Now before the 





the draught from 
20 feet to 13 feet 
9 inches, and the 
of costly 
lead that must be molded into the keel to give stability 
is reduced from 95 to about 37 tons. The main boom 
is reduced from 115 feet to S84 feet and the height from 
boom to topmast drops from 155 feet to 111 feet. The 
cost falls from $150,000 to $80,000, and the cost of run- 
ning the two types is as two to one. 

As to the prospects of our retaining the cup in this 


amount 


country, it must be admitted that the reduction in the 
size of the competing yachts is rather favorable to the 
challenger. In the first place, for the past decade rac- 
ing among the large single-stickers has been confined 
in Great Britain mainly to yachts of from 60 to 70 feet 
waterline length; and, in the second place, Nicholson, 
who is at work on the challenger, is one of the young- 
er designers who has shown originality and skill, his 
later yachts having made a pretty clean sweep in the 
regattas of the last two years. As far as can be 
learned, no positive steps have as yet been taken to 
build a defending yacht in this country. 
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Some Novel Electrical Devices 
By Frank C. Perkins 
3 ROST ANNUNCIATOR.—To guard = against Jack 
} Frost’s occasional visits to orange and lemon 


orchards, it is the custom to have smudge-pots ready 
to be lighted at a moment’s notice. Very frequently 


some sections of 


A New Baseball Indicator - 


By Guy E. Mitchell 


HEN the World's Series is played in October be- 
tween the two championship teams of the Na- 
tional and American leagues, the fans of the two win- 
ning cities as well as in the other cities of the leagues 





the base lines, slide, run after fly balls, hold consul 
tations on the field and quarrel with the umpire to 
hide their own short-comings. 

The diamond with scenery is fairly large, and occu 
pies the full depth and width of a theater stage. In 
the front are shown devices so that the spectators may 
keep track of the outs, balls, strikes, runs for the inning, 

errors, fly balls 


and in certain 








the orchard ex 


perience much 
more decided drop 
in temperature 
than others on a 
different level, 
and hence ther 
mometers are US 
ually located in 
different sections 
of the grove, and 
it is necessary to 
have a watchman 
visit them at dif 
ferent hours of 
the night At 
best, frost fight 


| 
| 


ing is not a pleas 





ant job, but to 





maintain a force 

















of men to meet 


the emergency, to 





have them rush 




















plays, whether the 
runner is out or 
safe On either 
side is the box 
score.” Inclined 
to the rear is the 
diamond proper 
with two grooves 
encircling it In 
one of these the 
players move, 
while in the other 
the runners move 
from base to base 
The manikins 
that enact the 
plays are them 
selves about 
foot and a half 
high, but the 


working mechat 





ism, which is not 

















out into the cold, 


dark night filling Frost alarm for locating danger in 


and lighting fruit orchards. 
smudgepots, 
burning fuel that has cost money, only to find that the 
alarm was based on faulty, unreliable information, is 
an experience to try a man’s soul. Recently an elec- 
tric annunciater system has been devised for use in 
such situations. Thermometers provided with means 
for breaking an electric circuit when the mercury col 
umn falls below a predetermined point, are placed in 
various parts of the orchard and connected to an an 
nunciator in the owner’s or keeper's bedroom. If the 
thermometer falls to the danger point anywhere in 


the orchard, the alarm bell of the annunciator is rung 
and the location of the danger spot is indicated on the 
annunciator 

ELECTRICALLY LIGHTED INCUBATOR THERMOMETER.— 
The difficulty of reading an incubator ther 





Electrically lighted incubator ther- 
mometer. 


will be able to witness every move and every act of the 
star players through a device which was patented last 
February by Thomas H. Jackson of Scranton, Pa., and 
which has been in operation for the past two or three 
months at Atlantic City, Washington, D. C., Rochester, 
N. Y., and at Mr. Jackson’s home. This “player” is 
unlike many of the contrivances heretofore shown, 
where both players and the ball have been represented 
by electric lights or colored glass with lights behind 
them, but is a faithful representation of the game 

diamond, grandstand, fences with advertisements on 
them, the prize winning bull, the scoreboard in center 
field, and lastly, umpire and players that do everything 
but talk. These players throw and catch the ball, run 


Electric cake-making machine of three 


seen by the spec 
tators, is just as 
different speeds. long. This con 


sists of a dry elec 


tric cell from which current is carried to a small hai 
candle-power electric lamp in the hand of the figure 
Then through a system of levers the operator is able 
to raise either right or left arm or both, or cause the 
figure to bend over. In running bases the wheel at 
tached to the manikin fits the base-runner grocve, and 
in revolving causes the legs to move backward and 
forward. If the operator wishes to make the figure 
slide into a base it is necessary only to incline the en 
tire device in the direction desired 

Besides an electrician who operates a switchboard 
from which hits, flies, and the devices in front are 
shown, nine men are required to handle the player 
One of these men also announces balls and strikes as 
the plays are made. At the commencement 
of the game he calls “play ball.” The nine 





mometer in the darkness of the machine is 
obviated b 
which lights up the scale of the thermometer. 


providing a small electric lamp 


brilliantly illuminating the figures, and show 
ing sharply the end of the mercury column. 
The device is movable so that it may be ad 
justed to light up any part of the seale de- 
sired. The battery of the lamp is placed 
outside of the incubator, and by pressing a 
button the thermometer lamp may be lighted. 
In addition to this there is an electric alarm 
bell arranged to give an audible signal when 
the temperature of the incubator is too low 
or too high 

ELectric FoRMING IRON FOR BOOKBINDING. 

-Pictured in the accompanying illustration 
are some electric forming irons for bookbind- 
ing, which possess the advantage over the 


ordinary steam iron of being completely port- 





able. The irons are provided with curved 
tops of diameters suitable for the various 
sizes of books to be formed. The heat is ap- 





fielding players in their white suits come up 
through holes in the diamond and take their 
respective positions, and the batter in his 
brown suit comes up through a hole near the 
home plate and with bat in hand takes up 
his place. A light appears in the pitcher's 
hand—if he is right-handed, in bis right 
hand, and if left-handed, in his left hand. 
After “winding up” he delivers the balls to 
ward the batter. The light in his hand is ex 
tinguished, and if the pitcher is inclined to 
be wild it is shown in the catcher’s hand, 
the umpire rais’s his left arm and the ar 

If the batter makes 
a safe hit—say for two bases to left field 


nouncer calls “ball one.” 


the progress of the ball is shown on the 
ground from home plate, between shortstop 
and third base out into left, where the fielder 








In the play shown the batter has hit to the second baseman, who 
throws to third base in order to catch a sliding runner. 





plied at the top only, so that there is no 
waste of heat and, of course, none of the an- 
hoyances connected with fuel heating. The 
electric heater has a six-foot cord for at- 
tachment to a lamp socket, and the cord is 
removable at the heater. The energy con 
sumed is from 90 to 180 watts each, accord 
ing to size 

THREE-SPEED ELectric CAKE MACHINE.—A 
novel electric machine for cake mixing and 
beating is illustrated herewith. This ma- 
chine will do any work that requires mix- 
ing, beating, rubbing, whipping or cream 
ing. 

It is used to advantage for passing soups, 
fruit, cheese, mashed vegetables, and tix 
like, the bowl with contents being easily re 
moved from the machine. There are three 
different speeds provided to cover all the 
ranges of work required by a baker or chef, 
and while the machine could easily be ar- 
ranged for four to six speeds, it has been 
found that more than three speeds are un- 
The different parts 
of the machine are clearly designated in the 


hecessary and confusing 





stoops and the light is shown in his hand 
He throws to third base, who in turn relays 
the ball to the pitcher. Possibly the batter 























illustration, showing to what a variety of 
uses the machine may be put in the prepara- 
Mion and cooking of materials. 
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Catcher in throwing 
position. 


was forced to slide into second, but that play 
is faithfully presented. If, however, the bat 
ter merely hit a fly to left field, a light glows 
over the shortstop’s head, then over the head 
of the left fielder and then in his hand. Wher 
the side is out, the manikins in white go 
down through holes and off the field and 
their places are taken by manikins in brown, 
while the batsmen are dressed in white. If, 
perchance, a pitcher is being hit very hard 
and is taken out of the box, that fact is 
faithfully presented by a consultation be 
tween the captain of the team and his pitcher 
and the exit of the latter through a hole 
near his position in the center of the dia 


mond. If the outgoing pitcher be righi 
handed and his successor left-handed the dif 
ference in delivery is faithfully portrayed a 
is also the usual position occupied by the 
batters. 

Great enthusiasm is aroused among the 
fans who witness a game on the board; for 
they see a miniature player representing 
their pitching idol strike out batter after bat 
ter, or the team’s slugger hit the ball to all 
corners of the field with the fielders in pur 








Catcher in catching 
position, ikin. 


Skeleton of the man- 


suit, or maybe the speedy base-runner steal 
ing bases and sliding beyond the reach of 
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the basemen itl ! the realism of the game (nee 


expert there I ne | 1\ mance ol 


the diamond that cannot be reproduced on the device 


A French Cycle Racing-car 
By S. P. McMinn 


FEI ereote ‘ oking little car that appears on oul 
~ f ‘ eel j the French Bedelia 
i im Bedelia that wa illu 
trated and des ec the ScrENTIFIC AMERICAN some 
ven iv j of the ime sert, but this particular 
ne Ww deve mel imarily for speed, and its makers 
beid t it would win the Grand Prix 
race for cycle-ca is these little vehicles are styled 
which w ir Amiens on July 12th; but it 

ceeeded j ting second place despite its 
elaborat prey it Notice the narrow tread and 
the i t iver d his mechanician are seated 
ne behind the rT reduce wind resistance to the 
jinimam;: ft lisked wheels, and the peculiar manner 

] whit the treo. el braced 
Srruetura thre r is a little bit different from 
redec f the same name, and in its make 
up there are mber of very interesting features 
The engine tance, is a twin-cylinder air-cooled 
machine if the « inders set at 0 degrees to each 
ine ind ore and stroke of S2 and 100 millimeters 
respective TI motor is mounted on rails so that 
it ma eu d fore and aft a certain distance in 
rder that the driver may loosen or tighten the belts 
threugh whi he car is driven; this movement of 
the ine i ed by a worm gear operated by 
the d el There is no clutch, properly speaking, nor 
thers i ‘ tershaft the drive from the engine 
eing iken directly to the rear wheels through two 
nz belt ibout twelve feet in length The driving 
prulle re wounted directly on the ends of the engine 
crankshaft and are of a very unusual type In the 
larger part of them there are small centrifugal govern 
‘ ma } pew! of the car advances, these con 
trivances draw the cheeks of the driving pulleys to 
vether slightl; thus increasing the diameter of the 
driving pulleys apd thereby amplifying the gear ratio 
between the engine and the road wheels As the speed 
f ti vehicle drops off, the pulleys spread and the 
geal if utematically is lowered; thus it is practic 
vy im f the operator to “stall” his motor 
f sear change ire taken largely out of his hands 
He can, of e, shift the engine and permit the belts 
to slip, and in this way obtain a very low gear ratio 
but very inefficient one withal No differential is 
ed, quite a matter of course, for in rounding 
‘ ne f tl belts slips slightly, thus compensat- 
ing f he difference in speed of the driving wheels 
Throughout the whole of the construction the aim of 
the designer has been to obtain the very lightest weight 
onsistent with strength, and to this end the frame 


is drilled out vhereve! possible Steering is done by 


means of steel cables wound around a bobbin much 
ifter the mapner of the typical marine steering gear 
lwo cable ire used, one heavy and one light, and 
batt ire passed through fiber tubes where there is 
i ikelihood of chafing. If the heavy cable, which is 


the ohe normally in use, should be broken through 
icclident, the lighter one then comes into play; virtu 
illy, it is nothing more than an emergency rig 


Millions for Naval Armor—the Remedy 
By Louis E. Browne 


RMOR plate for modern dreadnoughts costs the 


4 United States one third of the whole amount ap 
propriated for the construction of the vessel It is 
the most expensive factor which goes into the make 
up of the mighty battleship, and its production is limit 
ed to just three plants in this country Armor costs 


the 4iw nment $454 per ton, and the required 10,000 
tons needed for one ship or the 20,000 tons needed for 
hips. as the case may be, is equally divided into 
work for the three steel plants, resulting in an approxi 
mate cost to the nation of $4,540,000 for each ship 
placed in comm i 
losephus Danie Secretary of the Navy, has deter 
nined upor olicy looking to the ultimate establish 
ment of @ naval armor plant In a letter to Congress 
he said that if Congress authorized a plant large 
enough to produce 10,000 tons per year, or half enough 
for a two-battleship programme, the cost of the plant 


would be about $8,466,000 and the saving in the cost 


f rmor te would be about $140 per ton on the 
price of $454 now puid Thus, according to his esti 
mates the United States would save $1,400,000 on 10.000 
tons of armor or the yearly output 


Phe navel service is divided in opinion as to the 
plant Mr 


problems must be 


idvisability of the Government Daniels 


frankly stated that many solved be 


fore the wisdem of such a plant could be reached, and 


thut at present no 


available 
Because of the expensive machinery, the Secretary 


accurate figures are 


that the 


susceptible to monopoly In 


Navy, in a 


plate 


of the letter to Congress, says 


irmor industry is 


vestigation shows that foreign governments pay their 


manufacturers a higher price for armor 


Three 
established national armor plate 


armor plate 


than does the United States governments in 


Europe have factories 


with the result of great saving. They are France, Rus- 
ia, and Italy England and Japan are contemplating 
governmental plants 

\ll armor for the Navy is to-day made in the Car 


Midvale 


their own prices, states Mr 


Bethlehem 
Daniels 
that 
convinced that one third of the work is coming to them 
bid, 
In the past they 


negie, and plants at practically 


He further stated 


that the records clearly show the manufacturers, 


without reference to the price they have usually 


submitted bids nearly identical have 


received one third the work anyway, whether high or 
low bidders If one bids much lower than the rest, 
the other two companies have been awarded their 
share at the figure of the lowest bidder. The Secre 
tary of the Navy makes these assertions upon the 
iuthority of letters received from the Midvale Steel 


Company and the Bethlehem Steel Company 


Special machinery of extremely costly nature is re 


manufacture 
thickness 
the 


quired to armor plate more than 1% 


inches in The three named companies are 


practically only ones in this country having the 


necessary machinery 


Since John Stevens of Hoboken, N. J., proposed armor 
for war vessels in 1812, the art has advanced to the 
present high state of perfection. 


The 


ized armor is 


object of the modern hard-faced super-carbon 


a metal homogeneously hardened as hard 


as, if not harder than, the projectile, and at the same 


time so tough as not to be shattered by the terrific 


impuct This armor comprises a series of operations 


which require the greatest care and attention to detail, 


and usually after receiving the drawings, nine months 


are required to turn out the finished article 


Fourteen operations are necessary casting the low 


carbon ingot, stripping the ingot, removing the scale, 


rough-machining, carbonizing, scaling, reforging, an 


nealing, machining, bending, tempering, rectifying and 
Tests 


The 
and 


finish-machining, and erecting 
and 


double 


are required 
placed in 
red heat 
14,000 tons. 


after forging tempering ingot is 


a 50-inch forging press, while at 


subjected to a hydraulic pressure of about 


Then the plate is carbonized. This is an adaptation of 


the long known process of cementation, which 


means 
heating the metal to a high degree of heat in the pres 
ence of carbon until the carbon is gradually absorbed 
bending great care must be exer 
the most skilled 


which 


into the surface. In 


cised, and none but artisans operate 


the huge bending 


7,000 tons on the plate 


presses, exert a pressure of 


The plate is then heated and sprayed with cold water, 


at a pressure of 23 pounds to the square inch. The 
plate usually warps and becomes distorted under the 
treatment, and even under the most skilled treatment 


the plates usually have to be rectified. In the Krupp 


armor characteristic cracks, sometimes one quarter of 


an inch wide, appear, but under the Harvey process 


smoother plates are produced. 
It is the final machining and rectifying that costs so 
the 


into 


being bored and smoothed, 


fitted to 
the armor belt and turrets of a ship. It is 


much money Besides 


armor has to be each piece which 


goes 
like a jig- 
there, a notch in 
and finally the 
holes for 


saw puzzle. Little grooves here and 
one end and an over-lap in the other, 
determination of the accurate centers of the 
the armor bolts, require the constant attention of half 
a dozen skilled men for six or eight weeks on each piece 
of armor 

of the Navy 


about 


The Secretary has faithfully studied the 


armor problem and is ready to submit to Con- 


gress some definite idea of the extent of the plant. He 


holds that with a national armor plant, the Govern- 
ment could determine the accurate cost of armor and 
then, knowing the cost, require the private concerns 


to submit bids, allowing them a fair profit on the work. 

Mr. Daniels facts to 
Congress regarding the purchase of armor plate by the 
The war ves 
sels of this nation since its introduction 
the 


has submitted a few general 


Government actual cost of armor for 


is $77,108,482, 
of which $30,844,153 was paid to Carnegie Steel 
Company, $34,215,112 to the Bethlehem Steel Company, 
$12,044,217 to the Midvale 


companies furnishing steel castings for guns and armor 


and Steel Company. All 
plate in the finished product have in the past furnished 
the product to foreign nations. 

Should Congress authorize the plant, it will be locat- 
Three 
separate buildings would be needed to accommodate the 
It is the present idea, if the plant 
later establish 
a similar plant of the same capacity on the Pacific 
This would put the Government in a position 
to manufacture all of its armor. There 
protest against taking the work away from the civilian 
plants on the grounds that their capacity would be 


ed in Washington near the naval gun factory. 


special machinery. 


is established and proves a success, to 


coast. 


has been a 


needed in time of war, but Mr. Daniels replied by say- 
ing that should the United States be embroiled in ies 
no warships could be constructed in time to be of ser- 
vice, for the ship could hardly be completed under two 
years, and it is assumed hardly possible for a modern 
last that 
Ordnance officers in 


length of time. . 
the Navy many reasons 
against the Government plant. First, should the Navy 


desire advancement in the science of armor, scientists 


war to 


cite 


would be needed, and rarely, if ever, has Uncle Sam 


paid a scientist more than three or four thousand dol- 
lars a year, while each of the three companies manu- 


facturing armor for the Navy are to-day paying three 
or four times that much for several experts. Further, 
the Navy the to reject any or all of a 


armor, 


right 


reserves 


consignment of whereas if it were made in a 


Government shop this loss would fall on the Govern- 


ment instead of on the bidders. Also competition for 


excellence keeps armor makers striving to excel in 


the production of their product. 


The Electrical Control Boards for the Panama 
Canal Locks 


4 eos great gates of the locks at Gatun and Mira- 
flores of the Panama Canal will be electrically 
operated. The control boards, which have been espe- 


cially designed and built for this purpose, are now on 
their way from Schenectady to the Canal Zone. In a 


future issue of the Scientiric AMERICAN we hope to 


an extensive illustrated description of their con- 
the 
counterpart in 


give 
struction and operation 
ent, that 
miniature of 


Suffice to say for pres- 


each board is an electrical 


the lock which it controls. By a _ very 


ingenious system of lights and scales the operator can 


see exactly what is the height of the water in any 
particular lock and can watch its gradual fall. The 


boards de not control the lock gates directly, but rather 
Readers of the 


will recall that the lock chambers 


the motors which swing the gates. 
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ure 1,000 feet Many of the vessels which will use 


long 


the canal are smaller than this, for which reason pro- 


vision has been made to divide the chambers into lesser 
parts for small vessels. 
effected from the 


worthy are the precautions which have been taken to 


This sub-division is electrically 


control boards. Particularly note- 


prevent an inadvertent or incorrect operation of the 


gates. The control handles must be operated in a cer- 
tain order, automatic locking devices having been pro- 
vided to prevent their operation in any but the cor- 
rect manner. 
The Current Supplement 
N this week’s issue of our SupPLEMENT Dr. Kunz, 
the gem expert of Messrs. Tiffany & Company, re- 


diamond carat defined 
which 


much confusion from jewelers’ negotiations.—T. J 


ports on the new international 
eliminate 
Hel- 


ler writes on the manufacture of balls for ball-bearings. 


as two hundred milligrammes, will 


J. Blair contributes an article on the Waterproofing 


of Textile Fabrics.—There are many problems relating 
to mineral oil still awaiting solution, notably the prob- 
lem of its origin. An important clue is furnished by 
the study of the optical activity of the oil, as expounded 
by F. W The 
animal growths in the pipes of municipal water supply 
and the 


discussed by S. C. 


Buschong. serious troubles caused by 


systems, best methods of securing relief, are 
Chapman.—Our Berlin correspondent 
furnishes an interesting and profusely illustrated arti- 
Hillhouse writes 
-Scenes from the Building 


illustrated 


cle on spiders and their ways.—l. A. 
of Life at 
Exposition at Leipzig, 


on “Safety Sea.” 


Germany, are and 


described. 


Bombs Used Against a Mexican Ship 
PERATING his big biplane under a heavy 
he circled above the town and bay of Guaymas, on 
28th, Didier 


fire as 


July Masson, a French aviator, dropped 


several bombs around the Mexican gunboat “Tampico” 


lying in the harbor. One of these bombs struck within 


a few feet of the ship, which probably gave rise to 
the report that the boat had been sunk. The fact 
that the aviator operated under fire and escaped un- 
harmed, would seem to emphasize, as has been done 


the that 
lightly as an 


on several occasions in past, the airship is 


not to be reckoned with instrument of 


warfare. 


Making a Tire Puncture-proof.—A patent, No. 1,062,- 
535, has issued to Thomas 8. Causey, assignor of one 
twelfth to William Dugan, both of Arlington, Texas, for a 
composition of matter consisting of dextrin, ground 
asbestos, magnesia, glycerin, wood alcohol and water for 
preventing leaks in pneumatic tires. A surplus of the 
composition will tend to maintain a position adjacent 
the ground during the rotation of the wheel and as soon 
as the puncture occurs, the air in attempting to escape 
forces the material into the puncture, blocking the escape 
of the air. 
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Correspondence 


[The editors are not responsible for staiements 
made in the correspondence column, Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


Sir Hiram Maxim Asks a Question 


To the Editor of the Scitentiric AMERICAN: 

According to Lowell and some other astronomers, 
there was a time when this little earth of ours was 
being boiled at a temperature of 212 deg. Fahr. 
Of course, this is quite true, but it would be at 
a time when practically all of the water was on 
the earth instead of in the atmosphere. 

I should like to ask the opinion of some of the 
scientific men of America as to what was the 
highest temperature during this boiling process, 
that is, when the surface of the earth was so very 
hot that very little or no water remained on it, 
practically all of the water being in aqueous vapors 
mixed with the atmosphere; then, again, it is 
quite possible that the quantity of carbonic acid 
gas was very great at that time. 

Some geologists have told us that about three 
quarters of the total weight of the earth is made 
up of limestone. If such be the case, and before 
any carbonic acid gas was absorbed to form lime- 
stone or was transformed into coal, there must 
have been a very heavy pressure on the surface 
o° the earth, perhaps a pressure so great that the 
first water that would be 
resting on a red hot surface. 

If such be the case, it is very evident that we 


remained as liquid 


were being very severely boiled at one time, and 
at a still later date the downpour of hot rain 
must have been very great indeed. This state of things 
must have continued for many thousands of years. 
I should like to hear what the learned men of 
America have to say on this subject. What was 
the maximum pressure and what was the maximum 
temperature during this boiling process? 
London, England. Hiram S. Maxim. 


The Evils of Price Cutting 


To the Editor of the Screntiric AMERICAN: 

As we understand it, the object of the Sherman 
Anti-trust Law is to prevent combinations in 
restraint of trade. Strange to say, this law often 
operates to secure directly opposite results. As 
manufacturers of proprietary remedies and as 
wholesale druggists, we labored for years to perfect 
and put into execution plans that would secure, 
for the manufacturer of proprietary remedies, the 
price at which we desired such remedies to be 
sold and incidentally thus secure a profit to the 
retailer and to the jobber. To accomplish these 
ends, it is necessary that the three classes should 
work together, that is, the proprietor, the jobber 
This was accomplished and satis- 
The Sherman law 


and the retailer. 
factory results were secured. 
was then invoked and the work that had been 
accomplished was declared to be illegal, and since 
the issuance of what is called the Indianapolis 
Decree, each member of each of these classes fol- 
lows his own particular course of merchandising. 

The object of the proprietors, in endeavoring 
to maintain fixed prices for the jobber and for the 
retailer, was to secure a profit for these two classes, 
in order that they would, in the first place, stock 
his goods, and in the next place, have an interest 
in increasing their sales. The object of the jobber 
in assisting this plan was to secure a discount 
sufficiently large to pay the expenses of handling 
the goods and getting a small net profit. The 
discounts ranged from 10 and 3 per cent to some- 
what more. As the expense of doing business is 
about 11 per cent, it will be seen that the discount 
to the jobber was not excessive. The retailer 
desired this protection so as to enable him to make 
a sufficient profit on the sales of proprietary reme- 
dies to enable him to carry them in stock. Another 
object to be accomplished by the proprietor was 
that, if a reasonable profit was secured to the 
retailer, he would not be tempted to substitute. 
The successful enforcement of such protection would 
result in largely increased sales for proprietors and 
reasonable profits for retail distributors. The out- 
come of the Indianapolis Decree is that the cutters 
in the larger cities have been enabled, because of 
their larger command of capital, to purchase goods 
at lower prices than neighborhood druggists and 


to underseli them. At the present moment, the 
business of a retail druggist is possibly one of the 
most precarious of retail businesses. The pro- 


hibition, therefore, of this combination among the 
different classes handling proprietary remedies, has 
resulted in a severe restraint of trade, which re- 
straint is increasing all the time. In other words, 
Owing to the law’s prohibition of combination in 





the sale of proprietary articles, the number of 
merchants dealing in those articles, in proportion 
to the population, is decreasing, the business is 
more and more being concentrated in the hands of 
large cutters in large distributing centers, and the 
habit of substitution or of selling something ‘‘just 
as good” is necessarily increasing. The operation 
of the law has been, so far as concerns the sale 
of proprietary remedies, to defeat its own ends. 

In conclusion, it should be borne in mind that 
the retail price of proprietary medicines is stated 
on the label, and at no time has any attempt 
been made to charge the consumers more than the 
retail price as fixed by proprietors on their own 
remedies. 

Smirn, Kuine & FrReNcH Company. 

Philadelphia, Pa. Harry B. Frencu, President. 


Fireproof Stairways and Elevators 


To the Editor of the Sctentiric AMERICAN: 

The Binghamton factory holocaust is only the logical 
sequence of a condition for which laws and ordinances 
will always be inadequate. 

To eliminate all danger of fire, churches, theaters and 
workshops should preferably be one-storied, but never 
more than two-storied, and provided, of course, with 
the necessary means of egress. 

Stair-wells and elevators will always act as funnels 
and propagate the fire and the smoke, even in the best 
built fireproof buildings. 

In high buildings, I would have, as shown in the 
accompanying sketch of a floor of a factory workshop, 
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Fireproof stairways, open to street. 


all the halls, the stairs and the elevators entirely out on 
the street. 

The stairs would then be efficient fire-escapes, and the 
elevator, open on the hall only, with no direct opening 
whatever on any floor, could be operated and save lives 
during the fire. 

This arrangement does not take much more room than 
the present dangerous one, and precludes the necessity 
for fire-eseapes. E. Becker. 
Washington, D. C. 


Suggestions on Utilizing the Power of the 
Missouri 
To the Editor of the Scientiric AMERICAN: 

I notice in the recent issues of your paper that you are 
discussing the question of more e‘iciently handling the 
waters of the Mississippi and Missouri rivers in times of 
flood. Of course, there will be various suggestions as to 
the best method of performing this class of publie work. 
I will suggest to you that I have been doing considerable 
work on the subject of water-power and conservation of 
these natural resources. In a recent issue of your paper 
you make the statement that there are times when the 
Missouri River washes much more sediment into the 
channel of the Mississippi River in a single year than the 
excavations amount to in the Panama Canal. If you 
were to examine the farms in this western country which 
surround a part of the Missouri River, you might easily 
see how a large part of this sediment is washed into the 
Missouri River. I have lived in a country close to the 
Missouri River for many years, and have noticed the 
erosion caused by flood waters, where guiches and can- 
yons were washed out deeper, and this wash that was 
taken out must have been in part delivered to the Mis- 
souri River. I have seen small narrow canyons which 
were smooth in the bottoms and covered with grass, 
begin to wash right at the place where they would enter 
the creek. This wash would cause a small waterfall, 
probably not more than six or eight inches in depth, but 
the continuous wear under heavy rainfall would gradu- 
ally make this fall a little deeper, and it would gradually 
work back toward the head of the canyon. These gulches 
would keep breaking down, and in a few rods this water- 
fall probably would become eight and ten feet in height. 
This has been the experience of the farmers in the Mis- 
souri River country, and all of this soil which is broken 
down in this way finds its way into the Missouri and Mis- 
sissippi rivers. This is probably one of the sources, and 
the greatest source, of sediment washed finally into the 


Mississippi River. There is still another source of sedi- 
ment coming from the Missouri River. This great river 
in times of flood will break through new banks, and in 
breaking through wash down a large amount of sediment 
and replace it upon the opposite bank or wash part of ii 
on down the channel, but this source of washed sediment 
is not as great as the sediment which originally comes 
from the farms. 

Now the question arises as to how best to handle th 
waters of these great rivers so that the public works will 
be the least expensive and permanent in their construc- 
tion. Reading over the comments from various sources 
which have been printed in your paper, I have not hith- 
erto noticed any comments relating to the question or 
subject of water-power. Permit me to suggest that in 
improving these rivers for the purpose of carrying away 
the water in flood times, the question of water-power 
should not be overlooked. I am informed that the Mis- 
souri River is underlain with solid rock. This rock is 
covered with a layer of quicksand and mud. If any per- 
son cares to study into this subject of water-power, they 
may soon find that the Missouri River is a much better 
foundation upon which to build improvements for this 
class of work. There are reasons for this. First, the 
banks of the Missouri River are more narrow and higher 
than the banks of the Mississippi. If this question could 
be properly discussed and the proper investigations made, 
I believe that the conclusion would be reached that the 
proper method of handling these rivers is in connection 
with the subject of water-power. Dams might be placed 
across the Missouri River holding the water up from 
twenty to forty feet at each dam, and this would hold 
back the mad rush of waters at flood periods, and in addi- 
tion to that, every fall of water that might be obtained 
would be a source of water-power, and in addition to this 
water-power these dams might be so constructed that th 
Missouri River could be made navigable from the mouth 
of the river as far back as South Dakota. This would 
give opportunity for the shipment of millions of tons of 
freight from the ocean to the inland states. In addition 
to these works, these little streams and creeks, which 
wash out the farmers’ fields and carry them down into 
the rivers, might be stopped by the placing of small dams 
where these breaks are found, and thereby prevent this 
large amount of sediment washing into the Missouri River. 
If you will take the time to look over this question, you 
will find that it is not so expensive to handle these rivers 
in this way as it would be to make great dikes and levees 
on the Mississippi River by which to carry away the 
flood waters. Now, in connection with this, I will suggest 
further to you the National Conservation Conference, 
which was held four years ago, and which made a report 
in three volumes, and the same was printed by the order 
of the United States Senate, showing that the available 
water-power in the United States amounts to about 236,- 
000,000 water horse-power. If you will consult the 
United States census reports, you will find that the total 
amount of horse-power used in our industries throughout 
the United States amounts to about 18,000,000. We are 
now using in the United States in the several industries 
about one thirteenth of the available water horse-power 
which we now have and which might be utilized for future 
generations, if these rivers could be handled in the way 
that I am now suggesting, and the electric energy deliv- 
ered and sold to the people of the country at $20 or $25 
per horse-power per annum. The revenue derived from 
this source of income would be sufficient to pay all of the 
taxes of the general Government and of the states and 
the counties and the schools and all municipalities, and 
it would be a paying proposition to the Government from 
the day in which the first water-power could be placed in 
operation by the methods which I have suggested. Other 
writers do not suggest the utilization of these waters in 
such a way that they may be a source of profit to the 
country rather than a source of expense. We are ap- 
proaching tae time in this nation when the question of 
coal and oil is going to be a serious matter, and these 
water-powers should be utilized, and an investigation 
upon this question should be undertaken at an early date 
for the purpose of finding the real facts as they exisi. | 
wish that you might go over this question, as I have sug- 
gested these matters to you, and I believe that if this 
question were placed before Congress in a proper way, 
they would be willing to appropriate a proper sum and 
appoint a competent commission to give this maiter a 
most thorough consideration and find the best methods 
before we spend any money on actual construction. 

I believe that the greatest imperfection of the Ameri- 
ean people lies in the fact that they never apprehend a 
necessity until they are actually in need. That is our 
condition just at this time in respect to the conser- 
vation of our oil fields and the coal fields and these na- 
tural resources of water-power. I was before the Legisla- 
ture this winter in the State of Nebraska, and undertook 
to impress that body with the importance of the question 
of water-power in this State. The question is new and 
has not been widely discussed, but we must meet th 
situation in the near future and take this subject up for 
discussion and utilize these water-powers for the conser- 
vation of our oil and coal. WALTER JOHNSON. 

University Place, Neb. 









































































«oe een euler meee er mene ete ee ee 


yen err er oe 


oer sirens ow ye wearer cre 


= 
j 

§ 

: 
& 
i 

J 


















. - —< 


M SCIENTIFIC AMERICAN August 9, 1918 





-— ——___ 








r 
| A Remarkable Review of Building Methods Old and New 
The Leipzig Building and 
Trades Exposition 
x | By Robert Grimshaw 
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Entrance from the Reitzenhainerstrasse through the column portal of the Administration Building. 


tion is purely, or even largely, local. Far from it. America, England, Hol- 
























] )! MONSTRATING the intimate relation between science and indus 


ti t characteristic of modern national or international exhibits, land, Italy, Japan, Norway, Austria, Roumania, Russia, Switzeriand, and 


the Leipzig Building and Trades Exposition, which opened the middle Hungary contribute their share to the cosmopolitan picture, some of them 
of May. to continue until the end of October of this year, is by far among other nations in the scientific classes, some in special pavilions. 
the most important attraction of the year in continental Europe, Old Leipzig. 

although it is also of world-wide interest Among the many changes in the rather monotonous landscape which 


This exhibition follows ideal rather than industrial lines, its the exhibition has wrought, is to bring back to the picture what 
object being to distribute new thoughts, somewhat as in Paris a century ago was a prominent feature of Leipzig, namely, the 


Pleissenburg, massive and simple, with which, as well as with the 
old Rathhaus (City Hall) the history of Leipzig is interwoven. 


in 1900 the number of buildings in reinforced concrete showed 
the progress of French engineers in this line 

The grounds lie southeast of the city preper, and per In his design Drechsler shows not only this old citadel with 
its immediate surroundings and the Peter’s Gate, but the 


Grimma Gate and the adjoining University Church and 


mit railway connection for the exhibits right up to the 
buildings The greatest width of the exhibition grounds. 
that from one corner of the amusement part te the main Dominican cloister. 


entrance, is 2,624 feet 


The Machinery Hall. 








Classes of Exhibits. The Machinery Hall has an area of 55,500 square 
in the exposition there are eight main classes of feet and contains all kinds of machines for making and 
exhibits, as follows working building materials; also overhead cranes and 
l. The constructive arts: 8S groups, divided into other transportation devices. The central light and 
33 sub-groul power station, supplying the entire exhibition grounds 
i! Building iterature, building-trade with curi.nt, is located here; there are two 
school, office furniture, 3 groups Diesel motors of 1,120 horse-power each, 
Ill. Building materials, their manufac direct coupled with two dynamos of 750 
ture and use; 20 groups, 24 sub-groups Lins il kilowatt-hour capacity. 

I\ Machine tools and appliances in Statistics in Building Operations. 
the building industries; 5 groups, 2 sub The Steel Building of the Steel Association. In order to show the importance of col- 
groups lecting statistics of building operations, 

\ Rea! estate and transactions in con ee ~ = there is a special exhibition in this line, 
nection therewith; information and insur , ; particularly as regards engineering work 
ance; 5 groups and political economy. Engineering sta- 

vi Huilding hygiene for dwellings tistics, especially concerning foundation 
factories and streets: protection and wel and overhead building, are well repre 
fare of work-people; fire-protection; 6 sented. Statistics concerning political 
proups economy are in charge of specialists. The 

Vil Gymnastics, games and sports engineer’s share in the general work of 

Vill. Tests of building materials; ex civilization also comes in for representa- 


pert demonstration tion. 
The Scientific Department, to which The City of Leipzig Exhibit. 
over 50,000 square feet of surface is de The city of Leipzig is taking a very ac- 


voted, covers four departments as follows tive part as exhibitor in the exposition. 


! Scientific carrying out of construc There is shown by the municipality a 
tion project for the regulation of high water 
il Artistic execution of above-ground in the western portion of the city; the 
constructions and their surroundings municipal systems of sewers, gas and 


Ili. Scientific and artistic execution of water pipes and underground cables; 





collective building projects (city building graphical representations of the methods 
settiements, colonization ) of laying out, paving, maintaining and 

IV. Hygienical and sociological precau cleaning the streets; the standard systems 
tions in the building trades, etc (Pro of design and construction of buildings; 


and very full graphical representations of 
the statistical, sanitary and other depart- 


tection of workmen.) 
Many Countries Represented. 
It must not be imagined for a moment 
that although Leipzig is no metropolis of Government Buildings. 
trade or center of diplomacy, the exhibi The Dresden Building. An effective piece of architecture. The Prussian government has a large 











ments of the municipal government. 
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Terrace in front of the bridge over October 18th Street. 


collection of models and drawings of engineering con- 


struction—much more complete than at previous exhi- 


bitions. The Saxon State has its own pavilion, and 


besides this, an installation of safety appliances for 


railway purposes. Then the governments of Bavaria, 


Wiirttemberg, Hessen and Elsass-Lothringen (Alsace- 


Lorraine) have special groups. Roumania has its own 
building 

building fronting on Linden 
10,000 square feet. In this build- 
the electric railway 


The Saxon government 


Avenue covers about 


ing the state railways and com- 
mission show a full and varied collection of material 
other exhibits are 
photographs of new and old 


tunnel in 


in their respective lines Among 


models, drawings and 
bridge constructions, the oldest 


Germany (at Oberau), many railway sta- 


nected therewith is strongly represented, but in an en- 

tirely different and more extended manner from that 

adopted at previous international and local exhibitions. 
Special Agricultural Exhibition. 

Eastward from the amusement park comes the spe 
cial agricultural exhibition, which is of great industrial 
interest and importance, especially as it shows the vari- 
ous types of structures used for all sorts of agricultural 
districts. In one 
that of 

archi- 


various countries and 
worthy of notice 
that 


great 


purposes in 
particular, especially, is it 
proved stable 


stables; for it has been 


construction have influence on 
the general health of the 


on their powers of 


tecture and 
animals, and especially 


resistance to infectious diseases. 


Monument of the “Battle of the Nations” in the background. 


The Garden City or Garden Suburb “Marienbrunn.’ 
One special feature of the Leipzig exhibition is the 
Garden City or Garden Suburb, the development of 
which idea is taking place with more or less 
tion and financial various 
districts. 
The present subject is a new and made-to-order “city 


satisfac 


success in countries and 


let” about a quarter of a mile from the main building of 


the exposition. It is designed and built according to 
proper sanitary, social, economical, technical and sesthe 
tic principles. There are seventy-two houses, some for 
one family, some for more than one, renting for from 
M. 250 to M. 1,250 ($59.50 to $297.50) 

The present exposition at Leipzig may be considered 


in the light of a response to some of the 


per year 


suggestions brought out at the Dresden 





tions and many novelties in signaling 
devices 

American Exhibits. 

The city of New York is 

models of the East River bridges, and of 


models of dwellings of the 


exhibiting 


skyscrapers, 
rich, middle and poorer classes. There is 


a plan showing the building operations 
and a large photograph of the city as seen 
from the harbor. A further exhibit is the 
water supply and the public baths. Mr. 
Cass Gilbert, the architect, is displaying 
a model of his 53-story Woolworth build- 
ing, the model itself being “Made in Ger- 
many.” Mr. Hornbostel, one of the Car- 
negie engineers, has also sent a number 
buildings de- 


signed by him and erected in New York 


of interesting models of 
city. 
Other American municipal exhibits are 
Francisco, Chicago, Phila- 
Washington. The American 
and the Canadian Rail- 


those of “san 
delphia and 
Bridge Company 
way Company also have exhibits. 

Art in the Leipzig Exhibition. 

The exhibition would be incomplete 
Without a department for pictorial and 
and in order that this may be 
full, yet 


plastic art: 
both representative 


Leipzig 


select and 
and worthy, the association of 
artists has a display in two special rooms. 
They exhibit a 
and plastic art of the last 


selection of the pictorial 
thirty years. 
The importance and character of the ex- 
hibition may be judged from the names 
of some of those whose works are shown: 
Feuerback, Bicklin, Menzel, Hodler, Leibl, 
Stuck, Liebermann and Klinger. 

Publishers and Booksellers at the 

Exhibition. 

It is not to be expected that the head 
and center of the publishing and book-sell- 
ing interests of Germany, if not of con- 





| Hygiene Exhibition of 1911. Then it was 
og shown how the inhabitants of a town oF 
city are interdependent, while the present 
exhibit points out how the greatest geod 
to the greatest number may be attained 
by organized endeavor through municipal 
and state institutions. A more extended 
article on the exposition appears in the 
current issue of the ScrenTIFIC AMERICAN 


SUPPLEMENT. 


Effect of Radium on Plants 
¢ pon scientist H. Molisch finds that ra 

dium rays have the effect of interrupt 
ing the repose of winter buds of different 
woody plants and thus give rise te a pre 
cocious budding. Thus the terminal buds 
of the Syringa vulgaris when exposed to 
found 


to develop soon after, and this even dur 


the effect of strong radium salts are 


ing the month of December, when the 


plant is cultivated in a hot-house Un 
treated 


this occurs much later. It is required to 


buds do not unfold, or at most 


determine the time of exposure to th 


radium very exactly, and should this be 


too short there is no action produced, 


long exposure is injurious and 


Radium effects are not felt 


while a 
even mortal. 
either at the beginning or the end of the 
The 
radium is also used, and it acts even bet 


repose period. emanation from 


ter than the rays from radium salts, as 
the effect is more diffused and 
When 
early in December it will start the 


of Acsculus hippocastanum, Staphila pin 


uniform 
used at the end of November or 


buds 


nata and several other plants which were 
tried. Others 
however, give no 


like Platanus ortentalis, 


results. Although the 
radium salts ure too expensive to be used 
results 


in practice for this purpose, th 
are of interest, especially as strong rays 














tinental Europe, would be ignored in this, 
its typical industry. The technical litera- 
ture of the building arts and those con- 


View of the Grimma Gate and old Leipzig as it appeared one hundred years 


ago. The Fiirstenhaus at the right. 


from radium do not appear to have the 


same action upon plants in full growth 


as they have during the repose period. 














Dasentainnttiineapeestieiemiianecn ie 


official wat tf exte irat 


which extended 
through the utut of 1802 In three 


departments 


bating the scourge estimated the loss sus 


forty million d 


combating these destructive animals it is 


necessary to ascertain the causes that 


when they have exhausted the resources 
grate in great numbers The intensity 


» attributed to the extraordinary fecund 


males Danye has calculated that one 


February and the end of autumn, a prog 
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Mixing the Danysz virus with grain. Fatal only 
to rodents. 


The War Against 
Kield Mice in 
k’rance 


By Jacques Boyer 


irsenic, barium carbonate, and bisulphide of cai 
bon have been used with more or less success in de 
stroving field mice and similar pests The method 
now most favored consists in infecting mice with a 
mtagious disease In the following article the 
Danysz virus discovered at the Pasteur Institute of 
Paris and applied for this purpose is described 
DITOR 
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Piacing virus-infected grain at the mouths of the 
burrows. 








ent time France is overrun by field mice 


A T the present 
and their congener 





o such an extrordinary ex 


tent that it | been found necessary to organize an 


on against them According 





information collected by the Ministry of Agriculture 
voraciou mi destructive rodents have invaded 


een departments of France (Ain, Aisne, Ardennes 


in Belfort, Cat dOr, Doubs, Haute-Marne, Jura 
Meurthe-et-Mosel te Meuse Savoie liaute Sa vol 
Ses} Chey ittack il crop devouring clover 
iucerne and sainfols well as spring grain, beets and 
jerusalem artichok ind do not spare even the buds 


isolated vinevards and young forest trees 


rhe most destructive of the rodents are the field rat 


vicola agrestis) and the field mouse (Mus sylvati 
At irregular interva is in the present yeu 
these pests appeat uddenly in immense numbers, in 


vummer, and vanish a mysteriously, but not with 


may increase to 10,000 in July and to 20,000 in Septem 
ber by their normal multiplication 
Fortunately, the animals born in late summer and 
autumn do not attain their full development until win 
and most of them perish in the first severely cold 
weather On the other hand, young litters and preg 
nant females are killed by late spring frosts, following 
several days of mild dry weather. The rodents are 
also continually hunted and destroyed by birds of prey 
ind by moles, shrew-moles, hedgehogs and other 
animals 

Finally, when these various destructive agencies fail, 
the rodents perish in consequence of their own enor 
mous increase. If they are too numerous in any place 
they become weakened by lack of food and fall an 
“sy prey to fleas, ticks and fungus parasites, which 
produce fatal epidemics in the active and voracious 
host 


These assertions are corroborated and a new light 








ea ving imentable records of their visit These 
mida ble itt te " have ( t 
rench farmer untold millions Sines 
comn wcemel f ti nineteenth cen 
tury th ive made at least a dozen seri 
incursiot the most disastrous of 


from the summer of 1S01 


ps were annihilated 
the meadews completely ruined 
commission appointed by the Acadé 


> des Sciene devise means of com 


iinedd by the single department of La 
Vendée at more tha half a million dol 
In 1822 the rodents increased pro 
digiously is \ ict ind more than two 


millions of them were killed in two weeks 





is thrown on the habits of these animals by the in- 
vestigation, recently completed by MM. Guerrapain 
and Demolon, of their ravages in the department of 
the Aisne in the years 1909 to 1912. The serious depre 
dations commenced in 1909 in two neighboring com 
munes, whence the rodent swarm spread in all diree- 
tions, like a drop of oil on water, but principally toward 
the southeast. These observations show that farmers 
should not wait with folded arms until their own fields 
are attacked, but should take energetic measures for 
the destruction of every focus of invasion, as soon as 
it is discovered. 

Effective methods of destroying the formidable 
rodents have long been sought. At first, poisoning with 
arsenic was recommended. <A mixture of arsenic and 
flour is stirred into a quantity of wheat moistened with 
molasses, and the poisoned grain is placed in drain 
tiles of small caliber which are distributed through the 
infested fields. Some writers advise placing the 
poisoned grain in the rodents’ burrows 
and stopping the entrances with earth 
This method yields imperfect and uncer- 
tain results, for the rodents often refuse 
to eat the poisoned grain, which they 
scatter around their holes, where it may 
be eaten by poultry and game birds 
Arsenic, moreover, is intensely poisonous 
to all animals and to human beings. 

It is better, therefore, to use the barium 
carbonate bread invented by Dr. Hitner 
of Munich. Four parts of cheap flour 
and one part of barium carbonate are 





mixed with water and yeast. The dough 
is allowed to rise and is baked in compact 
hard loaves about 1% inches thick. The 





Field-mouse (Mus sylvaticus). 





the vigeorou irfare waged against 
them Many imilar examples might be 
cited rhe average annual loss caused by 
these field pests in France is estimated at 


in order to discover rational methods of 


rise, intermittently, to their immense 


often widely disseminated hordes 





bread is soaked in skimmed milk or 
sprinkled with essence of ainseed and is 
broken into pieces as big as a hazelnut, 
one or two of which are put into each 
burrow. It is asserted that little more 
than one pound of bread to the acre is 
required to rid a field of rodent pests, 
so that this method is both chean and 
effective. 

In Denmark, in 1910, a method of de 
stroying field mice with bisulphide of car- 
bon was introduced by E. de Kruyff. All 
orifices of the burrows are stopped at 
night, and on the following night one or 
two cubic centimeters (thimblefuls) of 
bisulphide of carbon are poured into each 








Field-rat (Arvicola agrestis). 





Formerly it was believed that the rodents 
ere migratory fo in many instances 
of them e seen in the year preced 

i great tnvasior ind still fewer i 
vear after the invasion But the ob 
itions of Crampe, Ritzoma Bos, and J 
Danysz have made it certain that the 
mbers of even the densest swarm begin 
very nes the seene of their depreda 
tions They may invade adjoining flelds 


their birthplace, but they never emi 


suddenness of their visitations must 


of these animals, which is increased 


the numerical preponderance of fe 


of adults may produce, between 


of 200 females antl 100 males Hence 


rodent pulation of 150 (an almost in 





appreciable number) existing in a hectare 


land (about 2% acres) in February, 











new opening that the mice have made. 
After waiting a few seconds to allow the 
liquid to evaporate a lighted torch is ap 
plied to the hole. The bisulphide vapor 
ignites and explodes, filling the burrow 
with poisonous gases, which instantly kill 
its denizens. One pound of bisulphide of 
carbon is enough for more than 200 bur 
rows. Although this method is very effee 
tive it is also very delicate and dangerous 
when applied by careless or inexperienced 
persons, because of the great inflamma- 





bility of the bisulphide vapor. It is sim- 
pler and safer to pour about a quarter of 
an ounce of bisulphide into each reopened 
hole (all holes having been stopped the 
night before) and to close the hole with 





The shrew mole, which destroys other rodents. 


out applying the torch. The poisonous 
(Continued on page 118.) 
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The heat was so intense, it was necessary to open 
the doors with large iron rods. 





Fire, Load and Water 
Test of Floor 
Arches 


An Interesting Test in Which the 
Qualities of Gypsum, Terra Cotta 
Tile, and Reinforced Concrete 
Were Tested for Several 


Hours in Fierce Heat 

















Huge concrete firebox in which heat was kept at 
1,700 deg. Fahr. for four hours. 








A N interesting and conclusive demonstration of the 
[4 fire resisting qualities of various building materials 
used in floor arches, was made on Wednesday of last 
week by Mr. Harold Perrine of Columbia University, 
at his testing station in Greenpoint, Long Island. There 
were three arches built especially for this test. One 
of these was built up of 4 inches of reinforced gypsum 
and shavings with a 22-inch cinder fill, another con 
sisted of 10-inch hollow terra cotta tile with a 4-inch 
cinder fi while the third arch was a 4-inch reinforced 
cinder concrete slab with a 2-inch cinder fill. In each 
case the cinder fill consisted of one part cement and 
ten parts cinders, while the concrete was composed of 
one part cement, two parts sand and five parts cinders. 
The reinforcing material in the gypsum and concrete 
arches was Clinton electrically welded wire with a 4 by 
12-inch mesh 

The arches were each 5 feet 3 inches wide between 
the center lines of the beams, and 14 feet long, con 
structed over a 14 by 20-foot concrete firebox in such 
a manner that the under sides of the arches were 
directly exposed to the flames In the walls of the 
firebox were six flues, three on each side, in order to 
provide a proper draft 

At il A. M. a hot fire was built on the grate and 
several workmen were kept busy piling in cord wood 
to keep the temperature up to 1,700 deg. Fahr. This 
temperature was recorded and maintained by the use 
of electric pyrometers, iron tubes being placed at vari 
ous points in the roof or arches for this purpose. This 
was continued for four hours, readings being taken fre 
quently by means of a surveyor’s level, located on a 
nearby roof, for the purpose of ascertaining the deflec 
tion in the arches due to the intense heat. 

It should be added that the arches were constructed 
in strict accordance with the requirements of the build 
ing department of New York city, and even the allow- 


able load, to which floors are restricted, was added. 
This was done by piling pig iron on top of the arches, 
as is clearly shown in the illustrations, until the load 
reached 150 pounds per square foot. There were no 
partitions inside the firebox and each arch was sub 
jected to the same amount of heat during the entire 
four hours of the test 

At the end of the four hours a division of the city 
fire department was on hand to extinguish the fire 
and cool the walls and arches. The firemen turned a 
stream of tremendous force against the hot firebox 
and floor arches and made short work of the fire. There 
Was a water pressure of 60 pounds per square inch 
from a 1%-inch nozzle. 

It was a surprise to many who witnessed the per 
formance that the arches stood up as well as they did, 
considering the high temperatures and very sudden 
cooling to which they had been subjected. The terra 
cotta arch, which, of course, contained no reinforcing, 
stood the ordeal well, although not so well as the other 
two. The hollow blocks were considerably crumbled, 
but the arch did not give way, as was predicted by sev- 
eral of the witnesses after the test had been running 
two hours It was also noted that this arch had de- 
flected one inch from the level, while the others were 
undisturbed. 

The gypsum arch was intact above the reinforcing 
steel, although it had crumbled away below this. Con- 
sidering the nature of this material, and also that it 
was mixed with wood shavings, it stood up remark- 
ably well, even with the 150 pounds per square foot 
of load. As was expected, the concrete arch showed no 
great effect from the ordeal to which it had been sub- 
jected. It had not even crumbled away from the rein- 
foreing steel, and had showed no appreciable deflection. 

That the test was one of wide interest was shown 
by the fact that it was attended by more than a hun- 


dred men, including engineers, architects, contractors 
and dealers in fire-proofing and reinforcing materials, 
as well as several representatives of engineering and 
scientific publications. 


Gasoline Substitutes 


EWES in the Chemical World, 2,113, predicts that 
4the waning supply of gasoline will very soon force 
the use of alcohol denatured with ten per cent of benzoi 
This will be safer, more pleasant to use and sweeter 
in exhaust than the gasoline of to-day. Though the 
calorific value of this mixture is only six tenths that 
of “petrol” or gasoline, the higher compression possible 
and increased explosive range will make it the ideal 
motor spirit. Benzol itself is being seriously considered 
as a substitute. It is twelve per cent more powerful 
in running than gasoline and English coke oven plants 
yield 8,000,000 gallons as a by-product. The commer 
cial product containing, as it does, 150 grains of sul 
phur per gallon needs careful purification for motor 


use 


Sugar as a Surgical Antiseptic 


T has long been known that sugar was a disinfecting 

and preservative agent. The fact is even said to 
have been mentioned by Galen. But it is rather novel to 
learn from La Revue that an eminent German surgeon, 
Dr. Georg Magnus of Munich, who is famous as a 
traumatologist, recommends it strongly as a dressing 
for wounds. All saccharine substances are good, but 
pure cane sugar or beet sugar is best. Its disinfecting 
and sterilizing qualities are excellent. It is not injuri 
ous to the blood, as has been wrongly believed, and is 
a better preventive of putrefaction and contamination 
by microbes than ordinary medical antiseptics. 
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The three floor arches were subjected to a weight of 150 pounds per square 
inch. Operator taking temperature with pyrometer. 


After the four-hour test firemen were called to extinguish the flames and to 
cool the arches for observation. 
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Technical Schools 


READER'S SERVICE—Hardly a week passes 
but the Editor receives letters from readers of the 
Scientific American who ask him whether they shall 





xi their bors to a technical school Whether a boy 
shall become an engineer, a chemist or a naval archi 
tect are questions that puzzie parents. The Editor will 
be pleased to aid readers of the Scientific American 
in deciding the matter of technical education for 
their sons. Address. Educational Bureau 
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The Industrial Need of Technically Trained Men—VI 


A Study of Incomes of Technically Trained Men 


By David Edgar Rice, 


Ph.D., Secretary School of Science and Technology, 


Pratt Institute 


the choice of a vocation, the prob 
able income is naturally a factor of con 
| siderable importance. This factor is very 
often veiled under the more general term 

opportunity,” but opportunity means sim 


ply the active demand for the service of 
fered, and where labor is concerned, this 
demand is usually expressed in terms of 
the wage 

Educational institutions that offer a 
variety of courses of training are fre 
quently called upon by prospective stu 


statement as to the 


different 


dents to give some 


relative opportunities in lines of 


work Does electrical engineering offer a 
broader field than mechanical engineer 
ling? Is the mining engineer more likely 
to secure profitable employment than the 
chemist ‘ 
These and similar questions may be con 
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|} in graphic 
through the several points, 


answer to such questions is to be derived 


from a study of relative incomes, where 


accurate information is available 


The School of Science and Technology 
of Pratt Institute, Brooklyn, N. Y., has 
recently completed an investigation of this 
character. The data have been gathered 
from more than one thousand men who, 
within the past nineteen years, have com 
pleted courses in this school These 
courses are two years in length and cover 
the fields of mechanics, electricity and 
chemistry. They do not profess to be en 
gineering courses, but are rather of the 
so-called “industrial” type, offering tech 
nical and practical training intended to 
prepare young men for positions of re 
sponsibility above the grade of skilled 
mechanic in mechanical, electrical and 


chemical manufacturing and industrial 
plants 

The men enter these courses at an aver 
age age of from eighteen to nineteen 
years Some of them have had three or 
four years of a high school course, but 
little or no practical experience. Many 
of them, on the other hand, have had a 
considerable amount of practical experi 


ence, but are without the preparation af 
forded by a secondary course of study 

The data here presented, therefore, in 
dicate the earning power, which may, on 
the average, reasonably be expected by in 
telligent, capable young men in these in 
dustries who have taken two years to 
train themselves technically for the posi 
tions of more importance and responsibil 
ity than those of skilled mechanics. 

The information was collected directly 
from the graduates themselves. Each 
graduate was asked to state his income, 
not in exact figures, but by means of code 
letters covering a fixed salary range. Be 
low $1,500 each salary group had a range 
of $250. Above $1,500 the range was $500 
The median of the range of each group 


figure in making 


the figures 


was taken as the actual 


up the average. To this extent 


here given lack absolute accuracy. The 
error possibly resulting from this cause 
was to some extent offset by plotting the 


classes 


different 
smooth curve 


the 
drawing a 


average incomes of 
form, 
and taking off 
the averages from these curves. 
The tables 


average 


the 
the 


herewith given show 


incomes of the graduates of 


several courses for each year after grad 
| uation, the average incomes of the 20 per 


cent of each class having the highest in 
comes, and the average of the 20 per cent 
| having the lowest incomes. For the me 
| chanical course, the so-called course in 
steam and machine design, the period 
since graduation ranges from half a year 
to eighteen and a half years. For the 
course in applied electricity the maxi- 
mum period since graduation is fourteen 
and one half years, and for the applied 
chemistry course it is five and one half 
years 

In connection with these tables it must 


| be borne in mind that the earlier classes! and electrical men, on the contrary, must 





| well settled in their 


}and electrical 


are comparatively small in number, and 
that the returns from these classes also 
are less complete. The data for these 
classes are therefore somewhat less re 
liable, representing averages made up 
from the experiences of comparatively 
few individuals. For classes that have 
been out more than ten years, the number 


than 
ten 


twenty. 
the 
forty-five. 
the grad 


represented is less 
than 
twenty to 


facts for 


of men 
For 
number 

Table I 
the 


out less years 


classes 
from 
the 


ranges 
gives 


uates of 


design, the oldest’ course in the school. 
Column one gives the average for the 
class It shows that at six months after 


all 
presumed to be fairly 


graduation, when practically members 


of the class may be 
the average 
income is approximately For a 
period of about ten years after graduation 


is practically 


positions, 
SS75. 


increase 
the 


the annual rate of 


uniform, and is, on average, about 


$140. At this point it becomes noticeably 
less, being reduced to an average of ap 
proximately $100. It is, however, interest 


to the last there is 


the annual 


ing to note that even 


increase in income, 
that the 


in practical work 


a constant 


men who have 
for 


their 


indicating 
out more than eigh 
graduation 
limit to 
strong 


teen years since 


not yet begun to reach a their 


earning capacity—a_ very argu 


ment in support of the advantages of tech 


nical training. 


The second and third columns give the 
average incomes, respectively, of the high 
er fifth and lower fifth of the several 
classes. They serve merely to show the 


salary range and call for no special com 


ment 
Table II 


gives the corresponding facts 


course in applied 


for graduates of the 
electricity The average income for the 
entire class is practically the same as for 


graduates of the mechanical course, 
that the initial 
This difference, however 


first two years. 


the 


except income is slightly 


less. , disappears 
within the 

A comparison of the figures for the up 
fifths of 
the electrical course is 


and lower the classes shows 


the range for 


per 
that 
considerably 
While the incomes of 
electrical men do not run so high as those 
of the 
the 
the 
level. 


for the mechanical. 


the more successful 


less than 


successful mechanical men, 


the 


more 


averages for less successful, on 


other hand, do not reach so low a 


A comparison of the average incomes 


for these two courses is interesting in con 


nection with the question as to which field, | 


the electrical, 


opportunities for advancement. 


the mechanical or 
the better 
The prevailing impression, at least among 
young men who find it necessary to make 
a choice, seems to be in favor of the elec 
trical field, but the 
do not support this view. 

Table I1I summarizes the facts for the 
course in applied chemistry. This is the 
established course in 


facts here presented 


recently 
and had only 
the time this 
gathered. The striking fact in connection 
with this table is the rapid rise of the 


most 
school, six classes of grad- 


uates at information 


average salary in comparison with that of 


two Although the 
is practically the same for 
graduates 


the other courses. 


initial income 


all three courses, the chemistry 


reach the $1,500 point almost two years 


earlier than do the graduates of the other | 


courses, and they reach the $1,900 mark 
almost three years earlier. 
In explanation of the better showing 


the chemistry graduates, several 
factors are to be considered. In the first 
the fact that. the 


chemistry can be} 


made by 
seems to be 
industrial 
than in 
so that the chemical 
after completing 
more likely to find work 
training has definitely 
training of 


place it 
training in 
made more specific mechanical 
lines, 
graduates immediately 
their course are 
for which their 


fitted them. The mechanical 


course in steam and machine | 


been 


have | 


offers | 


the | 


| 
was 
| 
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Classified Advertisements 


No 
Count 
All orders must be accom- 


Advertising in this column is 75 cents a line 
less than four nor more than 12 lines acce pted. 
seven words to the line. 
panied by a remittance 


| AGENTS WANTED 


WAN TED—One person each locality as agent for 


complete line Polish Mops, Self-Wringing Mops (5 
styles), Fibre Brooms Line cannot be Gupecstes. 
Hilker Mop Co., 1366 Grand Ave., Chicago, A. 


HELP WANTED 


WANTED General foreman and superintendent 
for machine shop Must be thoroughly experienced 
and familiar with modern machine shop practice. 
| State full particulars, giving age, reference and 
salary expected Address Biumenstock Brothers, 
Chemical Building, St. Louis, Mo 
| FOR SALE 


| FOR SALE—An old established wholesale and re- 

tail Farm Implement and Vehicle business, Head- 
quarters in Los Angeles; and covering Southern 
California On account of the advanced years of the 
members of the Corporation they desire to dispose of 
their interests rhis is an excellent opening to start 


some ¢ apable man ina business already developed 
It will req > about $125,000.00 cash and should 

give fully $1 5,000 0O net income per year Address 
| Box 202, Station C, Los Angeles, Ca 


PATENTS FOR SALE 


TWO PATENTS OF LOCK FAUCETS, perfectly 
burglar proof Contents of cask ‘as safe after as 
before tapping, simple in construction, thoroughly 
efficient and will be cheap to manufacture Inquire 
Post Office Box 1212, Great Falls, Mont, 

PATENT FOR SALE Pumpless Sprayer: con- 


stant adjustable air pressure; no drudgery or labor 
in spraying Simple and economical This sprayer 
will sell on sight Send for circular and particulars. 
L. M. Campau, 31 Center St., Detroit, Mich 


PATTERN LETTERS 
PATTERN LETTERS AND FIGURES. White 
Metal and Brass. for use on patterns for castings. 


Largest variety, prompt shipments. Send for catalog. 
H.W. Knight & Son, 92 State St.. Seneca Falls, N. Y. 


SALESMEN WANTED 


SALESMEN making smail towns, Whole time or 
Side-line, should carry our fast selling pocket side- 
line Special sales plan allowing return of unsold 
goods. Makes quick, easy sales. $4.00 commission on 
each order. Something entirely new. Write for outfit 
to-day Canfield Mfg. Co., 208 Siegel St., Chicago, 

| Q OLUMN 
READ THIS COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 


numbered in consecutive order. If you manufac- 


ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry Where manufacturers do not res- 
pond promptly the inquiry may be repeated. 
Munn & Co., Inc. 
Inquiry No. 9312. Wanted to buy a machine 


| which will pick up a weight the size of a lima bean 
| by vacuum process Must be able to pick up dust, 
| gravel, etc. Must be operated by electricity and be 
| easily portable. 

Inquiry No. 9313. Wanted to buy Leather Held 
Horse Shoes used temporarily when shoe cannot be 
nailed on. In other words a Leather Boot with iron 
shoe at bottom—strapped over horse's foot. 

Inquiry No. 9314, This enquirer is in the market 
for some patented articles which he could purchase 
and manufacture with an investment of from $5,000 
to $10,000. The name of the party wiil be supplied 
to any of our readers on application. 

Inquiry No. 9315. Wanted the name and address 
a concern manufacturing novelty ink wells. 
Inquiry No. 9316. Wanted the names of manu- 
facturers and manufact Urers’ agents who make pat- 
| ented articles and other Usetul devices which appeal 
to the public and which can be used in a mail order 
business and by canvass ers 

Inquiry No. 9317. Wanted the names and ad- 
dresses of manufacturers of good selling articles that 
| would appeal to the public where exclusive sale in 

certain territories can be arranged for; both to sell 
| to the trade and through sub-agents in a house-to- 
house canvas 

| Inquiry No. 9318 Wanted rollers and other 
| appliances for extracting water and moisture from 
dust, with special reference for 


| of 
| 


| refuse, such as coir 
| using it as a fuel. 
Inquiry No. 9319. Wanted the name and address 
of concerns manufacturing novelties in table or 
pocket cutlery for the wholesale or mail order trade. 


Inquiry No. 9320. Wanted an article suitable for 
eewe manufacturing—plant equipped for making 
Boats, Marine Engines, etc. The plant would be 
capable of making almost any “article. A large 
wood-working establishment is also operated in con- 
nection with the metal shops. 
| Inquiry No. 9321. Want name and address of a 
| firm who could make a machine for turning out ret 
| buttons The machine must be capable of making 

the dough of the exact size required, and also a 
machine to manufacture the tins and a machine for 
placing the dough in the tins. Preferably this ma- 
chine should do all of this work in one operation. 
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j | are compelled by 


Dep't 6, St. Louis, Mo. | 


be more general in character, so that some 
sort of preliminary apprenticeship is 
necessary before they can develop a high 
degree of efficiency. 

In the next place it is undoubtedly true 
that the of men trained for work 
in industrial considerably 
less than in the mechanical and electrical 
fields. It is only that the possi- 
bilities of the industrial chemistry field 
Comparatively 


supply 
chemistry is 


recently 


have begun to be realized. 
few institutions offer courses in chemical 
men 


engineering, and comparatively few 





graduate from these courses. 
Another factor to be considered is that 
in the chemical fields the transition from 


the status of employee to 


| 


| ployer or 


that of em- 


proprietor is probably easier. 
manufacturing chemist 


| The business of 
established with 


on a small scale may be 
| much less capital than is usually required 
| for enterprises of similar character in me- 
chanical and electrical lines. 

In comparing the facts given in these 


tables with corresponding data from other 
should be borne in mind, 
that 
these are not engineering courses, but two- 


institutions, it 


as has already been pointed out, 


| year courses of practical character, intend- 


}ed to give the essentials of a technical 


education to men who have had but little 
and who as a rule 


| preliminary training, 


circumstances to work 




















| their way upward from the ranks. 
TABLE I 
Average annual incomes for mechanical men 
Period after Average Highest Lowest 
Graduation of class fifth. fifth 
Six months S75 1,250 TH 
One year 940 1,375 ret 
Two years 1,575 THK 
Three 1.810 i 
Four 2 O50 
Five 2 300 
Six 2.500 
Seven 2,750 
Right 8.000 
| Nine 3.200 
| Ten 
| Eleven 
| Twel 

Thirteen 
Fourteen 

| Fifteen 

j Sixteen 

Seventeen 2,900 

ERighte« . 3,000 4.675 

TABLE II. 

Average annual incomes for electrical men. 
Period after Average Highest Lowest 
Graduation of class fifth fifth. 

Six months 840 1,185 67h 

One year 900 1,325 690 

Two years 1,075 1,500 THO 

Three 1,225 1,750 82h 

Four 1,375 92h 

Five 1,500 1,000 

Six 1.650 1,100 

Seven 1,775 1,150 

Eight 1,925 1,250 

Nine 2,075 1,32% 

| Ten ) 200 1,400 

Eleven 2,300 1,450 

Twelve 2,385 1.47% 

Thirteen 2,450 1,500 

Fourteen 2,500 1,550 

TABLE Ill 
Average annual incomes for chemical men. 
Period after Average Highest Lowest 
Graduation of class. fifth fiftt 
| Six months 875 1,075 675 
} One year 950 1,320 729 

Two years 1,215 815 

Three ‘ 1,440 940 

Four 1,675 1,075 

Five -1,900 3,200 1,175 


Neglected Subjects in Medicine 
A NYONE who turns the pages of the 
huge Index Catalogue of the Library 
of the 


States 


Surgeon-General’s 





Office, United 
Army, of which 23 volumes have 
been published up to date, and which is 
a practically exhaustive catalogue not 
only of medical books, but of articles in 
the medical journals of all 
might gather the impression that 
medical topic of the slightest importance 
had been fully 
up. This is, however, by 
case, for many 
siderable importance have been almost 
completely neglected. We recently called 
attention in these columns to the fact that | 
hardly anything is known about the na-| 
ture and causes of “astraphobia;” i. | 
the pathological effects experienced by 
many persons before and during ‘een! 
storms. An analogous case is that of 
“aelurophobia,” 


countries, 
every 


investigated and written! 
no means the} 


such topics of very con- | 





or morbid antipathy to 











117 





90 cents a pound in 
the glass humidor jar. 


Also specially packed in 


half size, handy 5 Cent tins 


that hold just enough to- 
bacco to keep FRESH 


until it is smoked. 
The highest grade 
tobacco made. 


With a NATURAL FRA- 


GRANCE and FLAVOR that 
NO tobacco ever had before. 


Sold in handy 5 Cent tins and 90 cent peund glass humidor jars, 


FVER-LASTING-LY GOOD 














Just Published 


The Modern Gasoline Automobile 


Its Construction, Operation, Maintenance and Repair 
By VICTOR W. PAGE, M. E. 


700 (6x9) Pages. 500 Illustrations. 10 Large Folding Plates 


Price, $2.50 Postpaid 


| THE MODERN GASOLINE | ag 

‘-) | in simple language by a recognized authority, familiar with every branch of the autc 
Oe AV TOMBE mobile industry. Free from technical terms. Everything is explained so simply that 
| ne anyone of average intelligence may gain a comprehensive knowledge of the gasoline auio 
mobile. The information is up-to-date and includes in addition to an exposition of princi 
ples of construction and description of all types of automobiles and thew components, va! 
uable money-saving hints on the care and operation of motor cars propelled by internal 
combustion engines. 

By a careful study of the pages of this book one can gain practical knowledge of auto 
mobile construction that will save time, money and worry. The book tells you just 
what to do, how and when to do it. Nothing has been omitted, no detail 
has been slighted. Every part of the bile, its i ies, tools, supplies, spare 
parts necessary, etc., have been discussed comprehensively. If you buy or intend to become a 
motorist, or are in any way interested in the modern gasoline automobile, this is a book you cannot 
afford to be without. 


Not too Technical for the Layman—Not too Elementary for the More Expert 








Sent prepaid to any address on receipt of price 
A special eight page circular describing this book sent free on request 


361 Broadway, New York, N. Y. 


MUNN & COMPANY, Inc. 





| 
HE latest and most complete treatise on the Gasoline Automobile ever issued. W nitten 




















August 9, 1918 


18 SCIENTIFIC AMERICAN 











The Ten Greatest 


Inventions of Our Time 


of the great inventions of the 


the telegraph, the sewing machine, 


much past— 


reaping machine, photography, Bessemer and open 


hearth steel, the steam engine and the phonograph. 


Yet the inventions of our own time are as epoch-mak 
ing and as dramatic as these. 
Perhaps because have become accustomed to the 


use of the old machines and discoveries, perhaps be 
cause the achievements of latter-day inventors succeed 
so rapidly that we are not given much time 


e have not fully realized 


nother 


One a 
to marvel at any one of them, w 


how stirring and wonderful are the products of modern 


ingenuity. 


hve years ago the man-carrying aeroplane made 


Only 


its first public flights; only the other day hundreds of 


passengers on a sinking ship were saved with the aid 
\t least 


of wireless telegraphy. dozen inventions as 


great have been perfected in our own time, and all 
of them have made a man’s work count for more 
than it ever did before, and have made the world 
more livable than it ever was. 

Why should we not tell the story of our own deeds 


review the industries created 


Why 


hy men 


should we not 
still living, men whose names will 
those ot Watt. Mlorse, 


W ho are 
history with 


Howe? 

underlying idea of the November Maga- 
of the Scientific We knew 
greatest inventions of our time’’ was a 
first we but 


vo down into 


ormick and 
Chat was the 
zine Number 
that the 


American. 
*“ten 
planned the number, 


how big it was we never realized until we surveyed the 


big subject w hen 


held of modern invention. 


Then 


im Ou}; 


we saw how astonishing was the progress made 
much mankind had _ benefited 


We began 


to appraise inventions, to weigh one against the other, and 


own day, how 


by the inventions of great modern intellects. 


to determine in our own minds which ten had contrib- 
uted most to human progress and happiness, which were 
really great pioneer inventions, and which merely re- 
markable and valuable improvements on successful past 
conceptions. There were so many achievements to con- 


sider that it was hard to arrive at a definite conclusion. 
The upshot of our own thinking has been to leave to 


our readers the decision 


What Are the Ten 


Greatest Inventions of Our Time, 


and Why? 


For the Three best articles on the subject, the 
Scientific American offers in the order of merit, 


three cash prizes: 


First Prize: $150.00 for the best article 
Second Prize: $100.00 for the second best article 
Third Prize: $50.00 for the third best article 


See last week’s issue—for conditions 
of the Contest. 


page 50 


the telephone, the 





sive literature on 
i 
}other 


eats. What little is known, scientifically, 
on this subject is almost entirely due to 
Dr. Weir Mitchell, and his rather frag 


mentary investigation of the 


comparatively recent; whereas the condi 


tion in question, like that connected with 


thunderstorms, is neither novel nor un 


familiar in its non-scientific aspects; prob 


ibly there are few readers of this journal 
who do not number several ‘aeluro 
phobes” among their acquaintances. How 
does it happen that there is not an exten 


both these topics? An 


that has been greatly ne 


subject 
dermatitis venenata, especially 
plants. De. J. C 


published in 


xlected is 
in connection with 


White’s book on this subject, 


ISST and now out of print, is the unique 
monographiec treatment of the question 
llow many people, even in the medical 
profession, realize that upward of 60 com 
mol ecies of plants growing in the 
United States are more or less poisonous 
to the touch? The attention of the public, 
in this connection, has been strangely 
monopolized by poison ivy and its con- 


Field Mice 
(Concluded from page 114.) 
kills 
is completed by re 


bisulphide vapor most o* the mice 


and the destruction 
lication, on the following 


that are 


peating the apy 


night, to the few holes again 


found opel rhis process 


may 
bisulphide per 


require 


eight or nine pounds of 


acre. The suffocation of the rodents by 
filling their burrows with sulphurous acid 
and other gases requires the use of cum 
brous and not very effective apparatus. 
The method of destroying rodent field 
pests which is now most favored consists 
in infection with a contagious disease 


In Germany the Loeffler virus is used. In 


France, the Danuysz virus has been adopt 
ed after many experiments The Danysz 
virus hich is nearly related to Loeffler’s, 
is prepared at the Pasteur Institute and 
ilso) by departmental veterinaries Its 
germ is a bacillus of the coccus type (B 
Typhimurium), which Danysz found in 


the bodies of field-rats, in ISOS. 


Experiments continued through several 


years have led Danysz to recommend the 


|} following method of employing it: The 
virus, diluted with salt solution, is mixed 
with rolled oats or crushed wheat or bat 
ley and allowed to ferment for three or 
four hours \ small quantity of the mix 
ture is then placed near each orifice of 


i} the burrows. The 


}of grain, % 





virus is supplied in lit 


tle bottles ich of which, with 22 pounds 


ounce of salt and 7 pints 


of water, suffices for the treatment of one 
period of incu 


and the 


hectare (2% acres). The 


bation of the disease is ten days, 


mortality is SS to 95 per cent if fresh 
virus has been used Virus more than 
four days old, on the contrary, not only 


fails to kill the rodents, but it “fattens” 
farmers say 
action of the 


to the 


them, as the Denon has 


proposed to assist the virus 


by adding barium carbonate infect- 


ed grain, but this proceeding has not been 
enerally adopted, while the employment 
of the Danysz virus alone has received 


sanction in 
Hamburg, 


both popular and official 


France, and also in Tunis, 
and elsewhere. 

obtained without diffi- 
Institute, 


Copenhagen, 

The virus can be 
from the Pasteur where a 
which can furnish sev- 


culty 
special laboratory, 
eral thousand bottles of virus per day, has 
established. The 


agreed to 


been French railway 
forward the 
tariff. 


therefore, does not 


companies have 


virus by fast trains at a very low 
The cost of treatment, 
exceed fifty cents per acre. This method, 
recommended in the 


Ministry of Agricul 


which is the only one 


latest circular of the 


ture, possesses the great advantage over 
ill others that the grain infected with 


Danysz virus is harmless to domestic ani 


mals, birds and the men who distribute it 


If satisfactory results are not obtained 


in two weeks, however, Guerrapain and 
advise the employment of 
and if this also fails, the use of 


two weeks later, or 


Demolon 
arsenic, 
bisulphide of carbon, 
treatment, by successive zones, including 
hedges, groves and other lurking places, 
in addition to meadows and fields. 


matter is} 
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l bl B k RECENTLY PATENTED INVENTIONS | 
a ua t 00 S These columns are open to all patentees | 
notices are inserted by special arrangeme ste 

with the inventors. Terms on — ation to the | poms: 
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on the gasoline automobile, for owners, operators, repairmen, ‘ : “ . ae 
salesmen and all others who are connected with the automobile | "ents having in view the neatness of appear It is made of high-grade Densified steel seat engages 
industry in any oper. It contains the latest and most reliable | ance of the wearer, and also in view a device rolled steel with a drawn brass soft brass seat ring. 
information on all phases of gasoline automobile construction, F " . “Se iok ‘ Sea la 
which may be used in sick rooms or hospitals seat — not f ‘ alleabl . os , 
operation, maintenance and repair. It is clearly and concisely sy eee . ‘ ae . seat —not from a malleable Sherardizing after thread 
written by a recognized authority, familiar with every branch of | for preventing soiling of bed or the like dur casting, brass casting or any ing, protects both body and 
the automobile industry, and is just as valuable as a reference and | ing surgical operations and sickness. other form of cast metal I & Is f ps noel = 
compendium of the latest automobile practice as it is desirable as | _— t nd ads from Wy col renee 
a text book for teaching the beginner. It is not too technical for hs i , and consequently reezing 
the layman nor too elementary for the more expert. Every part Of General Interest. | as hole o- other leak 
of the automobile, its equipment, accessories, tools, supplies, spare 1oles in the metal, Send for a Free Sample 
parts necessary, etc., has been fully discussed. It tells you just FILING APPARATUS J 4 Best an P , a 
what to do and how and when to do it. Nothing has been | "Se St i ete eae oe No expansion leaks and no To test out on the very 
omitted, no detail has been slighted. This work is superior! o | SuSta, Ga. The present invention re¢ lates gen leaks at seat. meanest spot in your plant 
any treatise heretofore published and is right up to date and cen.- | erally to filing systems an@ more particularly . alias te 7 # 
plete in every detail, . sail din. dieaiamaliea taal ‘ ii No leak eul | a place where every other 
to those of the character described and claimed No leaks anywhere under . Tee 
. ees ‘ ae f union ever made failed 
7 test's ¢ " seri ere any variz « essure , : 
in Mr. Best application serially numbered any variation of pressures or State pipe size and how other 
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pect city, ntonniaged ned teweal| PORTABLE BOOTH —Wiuiakn 3. Pace! @ A HOME-MADE, 100-MILE WIRELESS TELEGRAPH SET 
c st it ‘ 
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in the usual indexing systems. 








| plated any suitable number or arrangement of 
such sections may be used to make up the re 
quired number of booths By this arrange 


Wireless Telegraphy and ys: * se" oe "| 1 SOLDERS and SOLDERING 
Telephony Simply + equipped with a suitable stock of booth 


elements and for such party to attend to the F you want a complete text book on Solders and the art of Soldering, 
Exp lained l according to needs of any special occasion. giving practical, working recipes and formule which can be used by the 











| designing and erecting of the booth equipment | 








“p ALFRED P. MORGAN. 12 mo., 154 pages, 156| The complete erection is accomplished without : ° . : 
Setrations, Price, $1.00 ais woe of sulle a es, See metallurgist, the goldsmith, the silversmith, the jeweler, 
@ A popular, practical and simply worded treatise embracing | <a kx and the metal-worker in general, read the following 
complete and detailed explanations of the theory and practice of ‘ . 
modern radio apparatus and its present-day comieetione. The Scientific American Supplements : 1] 12, ! 384, MUNN & co. Inc 
author has filled a long-felt want and has succeeded in furnishing Heating and Lighting. 
a lucid, comprehensive treatise for the operator, both amateur CANDLE.—T. A. I 965 E. 167th S 1481 , 1622, 1610, 1434, 1533, price 70 centsa PUBLISHERS 
and professional. A close study of its pages will enable one to ‘ _ 3 4YNCH, JOU K. ith St., , 
master all the details of the wireless transmission of messages and| Bronx, New York, N. Y. This invention pro by mail. g Order from your newsdealer or from 361 Broadway, New York 


to design and construct his own apparatus. Although based on | yiges a means for preventing the burning of 
scientihe principles, no attempt has been made to give mathemasi- 
cal explanations. It is written so that it can readily be un 2 . : : 
stood by men who are not technical and at the same time is| The candle burns until the wick is consumed 
sufficiently comprehensive and practical to be studied advantage- | to th¢ support and holding end thereof. The 
ously by the ambitious young engineer or experimenter. 











candles below a pre-determined section thereof. 

















unconsumed portion of the wick is held sus 
pended and prevented from following the melt 
d wax below the holding portion of the sup 


The Scientific American roth "Means suspend the capillary action of 


the wick and the light of the wick therefore oe efe e 
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® The Scientific American Cyclopedia of Receipts, Notes and Quyeries*® 


gation, as it contains many facts presented in an interesting and | equipped is materially increased, it being pos 
Gdited by ALBERT A. HOPKINS, Query Editor of the Scientific American 


Koow abost the wip cheod nd de ccran voyage: Enesiens | "HDC to operate the press at a much higher | 
maps of Paris and London, a complete cxteneliie coptun roadmap of | Speed and yet insure perfect accuracy of ad | 
ae oo other maps are included in a pocket at the | justment of the work HIS is practically a new book and has called for 
the work of a corps of specialists for more than 
two years. Over 15,000 of the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 


find any formula desired. 






















Railways and Their Accessories. 
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The Scientific American DEVICE FOR AUTOMATICALLY CLOS- | 
° ING LOCOMOTIVE VALVES.—T. W. Grirrin, 

Springfield, Mo., and C. J. RaTHuers, 211 8S. 

Cyclopedia of Formulas Oak St., Sapulpa, Okla. The invention relates 
Edited by ALBERT A. HOPKINS. Octavo, 1077 to valved fittings of a locomotive, and more 


pages. 15,000 Receipts. Cloth, $5.00; half morocco, | Particularly to those fittings, including valves | 
$6.50. which are normally open and which communi 


@ This valuable work is a careful compilation of about 15,000 | #te with parts likely to be broken as the re 

ted formulas, covering nearly every branch of the useful | sult of an accident, such as collisions, the 

= Kr peering L. before has om oan eciaction, j}aim being to provide corrections by which the 
eft ormuilas, Us ul to everyone, been off fe 

engaged in any branch of industry will probably find in 

this volume much that is of practical use in their respective 





certain valves may be automatically closed 





simultaneously with the application of the 
























































callings. Th« h of salable articles which can be manu- | a nergency air brake | “ 4 ° as 
Sean) tows in search of ealable artcise which can be maps, | emergency air brake. As Indispensable as a Dictionary and More Useful” 
Seppe. It should have a place in every laboratory, factory | 
e. Following is a List of the Chapters: 
Nore. ffegies of any of these patents will | ~~ 
‘ |be furnished by the ScrenTIFIC AMERICAN for | f Jocitests ant Gemegrasion, XV. Insecticides, Extermination of Vermin 
Con t P tt d ten cents each. Please state the name of the Agriculture. XVI. Lapidary Art, Bone, Ivory, etc. 
cre e 0 ery an patentee, title of the invention, and date of | i Alloys and Amalgams. XVIl. Leather. 
: ie thie paper. | IV. Art and Artists’ Materials. XVII. Lubricants, ; 
arden Furniture | V. Beverages: Non-Alcoholic and XIX: Prints, Vanishes, 
We wish to call attention to the fact that | —s . Photography. — 
By RALPH C. DAVISON. 16mo., 196 pages, 140 | we are in a position to render competent ser VI. Cleansing, Bleaching, Renovating and XXI. Preserving, Canning, Pickling, etc. 
illustrations, Price, $1.50. vices in every branch of patent or trade mark | VII ——- P M XXII. Rubber, Gutta-Percha and Celluloid 
q This book describes in detail in a most practical manner the | work. Our staff is composed of mechanical, VIIL Coloring of M ai a ont ucilages, Kor a and Candles. 
~resodlgag Sro oy ia conan Sp, equegeaies eae eae electrical and chemical experts, a oe IX ng of aaaag, &e. XXV. Toilet Br : including Per 
omamental flower pots, te pedestals, concret: benches, | trained to prepare and prosecute all patent | r tall _ ‘pea, uding s 
concrete fences, etc Full practical inetructions are given for | applications, irrespective of the complex satan | X. Elem and ing of fumer 
consrecting and a the — sal tae making the | 4° the subject matter involved, or of ph spe- XL. Pea we Waterrooking and Fireproofing. 
e torms or frames, selecting and mixing the ingredients, cover- |“ Pi a : } ass, 
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| THE ROTARY Trade Marks _ 








STEAM 


The Rotary Steam En- 

gine has attracted the 
best thoughts of inventors and 
students for many years. All 
interested should read care- 
fully the very complete in- 
formation found in the files 
of the Scientific American 
Supplement. Every class and 
type of rotary engines and 
pumps is described and illus- 


i trated. 


Fach ni wuaber of the Scientific American 
ot the Supplement costs 10 cents. A set 
of papers comtamuing all the articles here 
nentioned will be mailedfor $2.00. They 
give nore complete miormahon on the sub 
pect than « hbrary of engineering works. 
Send tor « copy of the 1910 Supplement 
atalogue, free to any address. Order 
from your newsdealer, or the pubhbshers 








MUNN & CO. Inc. 


361 BROADWAY, N.Y. CITY 


ENGINE. 


Scientific American Supplement 470 describes 
the Harrington Rotary Engine, a form of intermittent 
gear. 








Scientific American Supplement 497 describes 
Fielding & Platt's Universal-jomt Rotary Engine 
Scientific American Supplement 507 descnbes 

the Jacomy Engine, a square-piston type 


Scientific American Supplement 528 descnbes 
Inclined-shaft Rotary Engine, using the universal- 
joint pnaciple 

Scientific American Supplement 558 descnbes 
the Kingdon Engine, a “ wabble-disk ** design 


Scientific American Supplement 636 describes 
iggs evolving-cylinder Engine, suggesting the 
present Gnome motor. 


Scientific American Supplement 775 describes 
Revolving-cylinder engines of several! forms. 


Scientiiie American Supplement 1109-1110- 

111 contains a senes of great interest, describ ung 

= dlustrating all the prince ipal types of rotary en- 

gines and pumps. This set should be studied by 
every inventor and designer. 


Scientific American Supplement 1112 describes 
the Filz Rotary Motor, using helical surfaces. 

Selenite American Supplement 1158 describes 

ult's Rotary Engine, an eccentric-ring type. 

Scientific American Supplement 1193 describes 
Arrbel & Tihon's Rotary Mor, an Ingenious eccen- 
tric type, now on the market as a pump 

Scientific American Supplement 1309 descnbes 
The Colwell Rotary Engine, in which a piston travels 
entirely around an annular cylinder 

Scientific American Supplement 1524 describes 
Rotary Engine on the intermittent gear prnc iple. 

Scientific American Supplement 1534 contains 
a valuable column on the difficulties of rotary engine 
design 

Scientific American Supplement 1821 contains 
an article describing many new forms of rotary en- 
gines of the most modern dengn 

Scientific American, No. 23, Vol. 102 contains 
a full description of the recent Herrick Rotary 
Engine, an eccentnc type with swinging abutment. 

Scientific American, No. 23, Vol. 104 describes 
arman's Engine, on the sliding-valve principle. 

Scientific American, No. 14, Vol. 106 describes 
the Augustine Rotary Engine, with novel features 
incorporated in the sliding-valve design. 























Trade Names | | | 


Do you use a Trade Mark? a aor 
Do you own the Trade Marks you use? 








You should read this booklet to obtain a definite 
and clear conception of Trade Mark rights 


TRADE MARK is a most valuable busi- 
ness asset. It will pay you to know how such 
marks are made valuable, and why and how 
they are protected. The registration of trade 
marks is explained in this booklet, which gives a 
thoroughly comprehensive idea of the requirements for 
registration. The elements of a good trade mark 
are fully discussed, and many tests to determine the 
requisites of a desirable trade mark are given. 


The booklet is printed in two colors 
and is illustrated by fifty engravings 


Send twenty-five cents today for a copy 


MUNN & COMPANY, Solicitors of Patents 
Branch Office, Washington, D.C. 361 BROADWAY, NEW YORK 

















SCIENTIFIC AMERICAN 


HANDBOOK OF TRAVEL 


W ith Hints for the Ocean Veyage for European 
Tours and a Practical Guide to London and Paris 


By ALBERT A. HOPKINS, Gditor of Scientific 


American Reference Book 





It is endorsed by every steam- 


At last the ideal guide, the result of twenty years of study 
and travel, is completed 


ship and railroad company in Europe. 


To those who are 


not planning a trip it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this book 
will answer. It is mailed free and will give some kind of an idea 
of the contents of this unique book, which should be in the hands 
of all readers of the Scientific American. It tells you exactly what 
you wish to know about a trip abroad and the ocean voyage. 


WHAT THE BOOK CONTAINS 
500 Illustrations 


The Sea and Its Navigation 


JUST PUBLISHED 


SCIENTIFIC AMERICAN 
REFERENCE BOOK 
EDITION OF 1913 


It contains 608 pages and 1000 illustrations, is substantially 
bound in cloth and the cover carries a special 
design printed in three colors 





A. Russell Bond 
Compiler and Editor for Part II. Scten- 
TISTICAL INFORMATION. Editor of TIFIC INFORMATION. Editor of 
Cyclopedia of Formulas, Handbook Handyman’s Workshop and Labora- 
of Travel, Ete. Member of the tory. 
American Statistical Association. 


Albert A. Hopkins 
Compiler and Editor for Part I. Sta- 


The editorial staff of the Scientific American receives annually over fifteen thousand inquiries, 
covering a wide range of topics—no field of human achievement or natural phenomena is neglected. 
The information sought for in many cases cannot be readily found in text books or works of refer- 
ence. In order to supply this knowledge in concrete and usable form, two of the Editors of the 
Scientific American have, with the assistance of trained statisticians, produced a remarkable Refer- 
ence Book, containing over seventy-five thousand facts, and illustrated by one thousand engravings, 
for which the entire world has been scoured. Immense masses of government material have been 
digested with painstaking care with the collaboration of government officials of the highest rank, 
including cabinet officers, and assisted by competent professors of world-wide reputation. 


Owing to the printing of an edition of 10,000 copies, we are enabled to offer this book at a 
merely nominal price. The purchase of the book is the only adequate way to judge of its merits. 
An elaborate circular, showing specimens of illustrations, together with four full-size sample pages, 
will be sent on request. 


6 Color Plates 

9 Maps in pocket 
All About Ships 
“‘A Safer Sea” 
Ocean Records 


500 











PAGES, 
FLEXIBLE COVER, 
LEATHER, 


$ 


500 


> 


Statistical Information 
Automobiling in Europe 
400 Tours, with prices 
Practical Guide to London 
Practical Guide to Paris 


Names 2,000 Hotels, with prices 


ILLUSTRATIONS 
$2.00—FULL 
$0 POSTPAID 
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MUNN & CO., Inc., Publishers, 361 Broadway, New York City 

















Part I. 
STATISTICAL 
TION 


Chapter I. 
POPULATION AND SOCIAL 
STATISTICS, 
Chapter IT. 
FARMS, 
Chapter III. 
MINES AND QUARRIES. 
Chapter IV. 
MANUFACTURES. 
Chapter V. 
COMMERCE, 
Chapter VI. 
MERCHANT MARINE, 
Chapter VII. 
RAILROADS, 


INFORMA- 


FOODS AND FORESTS. 


Chapter VIII. 

THE PANAMA CANAL, 
Chapter IX. 
TELEGRAPHS AND CARLES, 
Chapter X. 
WIRELESS TELEGRAPHY. 
Chapter XI. 
TELEPHONE STATISTICS OF 
THE WORLD. 
Chapter XII. 

POST OFFICE AFFAIRS. 
Chapter XIII. 
PATENTS, TRADEMARKS AND 
COPYRIGHTS. 

Chapter XIV. 
ARMIES OF THE 
Chapter XV. 
NAVIES OF THE WORLD. 
Chapter XVI. 
AVIATION, 


WORLD. 


Part II. 
SCIENTIFIC INFORMA- 
TION. 


Chapter I. 
CHEMISTRY. 
Chapter IT. 

ASTRONOMY AND TIME. 
Chapter ITT. 
METEOROLOGY, 
Chapter IV. 

MACHINE ELEMENTS AND 

MECHANICAL MOVE- 
MENTS. 

Chapter V. 
GEOMETRICAL CONSTRUC- 
TIONS. 

Chapter VI. 
WEIGHTS AND MEASURES. 


Net Price $1.50 Postpaid 


Send for large prospectus and specimen pages. 


MUNN & CO., Inc., PUBLISHERS 361 BROADWAY, NEW YORK CITY 























